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MUNICIPAL TRADING. 


TuE speeches delivered by Lord Avebury and others at the 
annual meeting of the Industrial Freedom League, have 
been reprinted in pamphlet form, and published at the price 
of sixpence, so that the well-known views of the League 
regarding the direct and indirect evils of Municipal Trading 
may be available for general perusal. We are glad to note 
that the familiar references to sterilised milk are absent, and 
that when Municipalities are. referred to as “‘ undertakers,” 
it is in the Parliamentary and not the popularsense. There 
is, in fact, a general seriousness about the speeches which is 
as it should be. Lord Avebury dwelt upon the growth of 
local indebtedness, from two hundred and sixty-five millions 
sterling in 1893-4 to four hundred and seven millions ster- 
ling in 1901-2. He stated that in more than sixty towns 
in the United Kingdom the municipal electric light under- 
takings showed losses. The capital expended in respect to 
those sixty undertakings amounts to over five millions, and 
the losses on working were over eighty-six thousand pounds. 
A comparison of the Northern system of London tramways 
leased to a company with the Southern system worked by 
for 1903, a surplus of thirty-seven 
the former, against a loss of 
The question of mere 


the Council shows, 
thousand pounds for 
two thousand pounds for the latter. 
money loss is by no means Lord Avebury’s main objection 
to municipal trading. There are other things even more 
serious, He instances the Edinburgh and Leith Gas Com- 
missioners opening shops for selling stoves and burners, and 
the Devonport Corporation competing with banks by 
receiving money on deposit payable at short notice, which 
was contrary to all sound financial principles: Another 
important result of municipal trading is the check to 
individual enterprise, as instanced by the operations of the 
Durham County Council and of Corporations in Lincoln- 
shire and Yorkshire regarding electric power works. On 
thes2 and other grounds Lord Avebury jastified Lhe existence 
of the League, and considered that it appealed to the con- 
fidence and support of the industrial and commercial world, 
and of ratepayers generally. 

The appeal to the ratepayer in general is the most hopeful 
sign, though often considered the most hopeless task, The 
advocates of municipal trading have already made up their 
minds that the Industrial Freedom League is au arch enemy 
whose every fact is fiction, and whose only aim is the creation 
of private monopolies which may batten upon the necessities 
of the people. Even a man of such commercial and scientific 
attainmeats, and so unimpassioned, as Lord Avebury, is 
‘suspect’ to any town councillor who spends laborious 
days in promoting the welfare of some feature of “ trading ” 
which he has no doubt is of benefit to his fellow townsmen. 
All such will ask what matters the increase of indebtedness 
if the security remains good and the expenditure is repro- 
ductive? The London County Councillor, pledged to the 
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municipal management of tramways, will ask—and perhaps 
not entirely without reason—whether the disturbance of 
traffic, due to reconstruction, was as great in the North as in 
the South during 1903 ? Members of electric lighting com- 
mittees will suggest that the undertakings of the 60 towns 
showing losses may be comparatively new, not yet of an age 
when profits might be expected. All sorts of sanguine 
reasons or suggestions will be urged to minimise the impor- 
tance or to shift the bearings of the facts which Lord 
Avebury may bring forward in his capacity as President of 
the League. 

Lord Avebury quotes from the proceedings of the Social 
Democratic Federation with a view to show that the objects 
of municipal traders and of that association are identical. 
Whilst it is obvious that every addition to municipal enter- 
prise promotes to some extent the aims of such a body, 
we think that to assume that social democracy is the pre- 
vailing object of municipal traders would be a mistake. 
Any attempt to limit the work of the municipality to its 
proper sphere is bound to fail, unless it recognises that the 
municipal trading sentiment has its foundations in the desire 
to retain, for the benefit of the community, profits which 
previously were, or seemed to have been, made by the in- 
dividual at the expense of the community. Electrical in- 
dustries are particularly affected by the municipal trading 
spirit, because their beginnings were co-incident with the 
expression of that anxiety about “ unearned increment,” and 
that desire for ‘ransom’ which was characteristic of Mr, 
Chamberlain’s earlier political manner. The ratepayer may 
be influenced by idealists, but if he has taken a wrong course, 
he will be less likely to retrace his steps by the preachings of 
doctrinaires than by the assimilation of hard facts. We fear 
there is much ground for Lord Avebury’s complaint, that it 
is very difficult to ascertain with accuracy the financial 
results of the business undertakings conducted by munici- 
palities in consequence of their complicated accounts and the 
tendency to charge one undertaking with some of the 
expenditure on others, A rigid system of account keeping, 
and a determination to fairly face obstinate facts, are the 
first essentials towards ascertaining the true bearings of 
municipal trading. Arguments as to indirect advantages 
from direct losses are perfectly justifiable. If these arguments 
are incorporated in the accounts, no consideration can be 
given to them. If they follow the accounts, their value and 
importance can be accurately judged. If municipal corpora- 
tions do not, of their own initiative, or through the action 
of the ratepayers, adopt the necessary strictness in account 
keeping, then the aid of Parliament should be invoked. 

On the whole, we have more confidence in the eventual 
satisfactory settlement of this thorny question than is perhaps 
generally felt in quarters where the evils attending the 
indefinite extension of municipal activities are fully realised. 
The financial side is settling itself naturally. The spend- 
thrift does not continue to borrow indefinitely at low rates 
of interest. The theory that the ratepayers are the best 
judges of their own interests seems, at times, an incredible 
theory to hold, but ratepayers do awaken in time. Municipal 
councillors, perhaps keen traders individually, have had 
opened out to them opportunities for the exercise of their 
special talents, which it has seemed like tempting Providence 
tolose. They are frequently “strong” men with the bump of 
tenacity largely developed. To hold on to a losing enter- 





prise in which other people’s money is locked up, is an appli- 
cation of strength which is by no means unusual. It will 
undoubtedly take ratepayers a little longer than other people 
to estimate the value of such “strong” men, but they will 
discover it in time. Returning to what we have described 
as the foundation of the Municipal Trading spirit, we think 
that almost sufficient experience has now been obtained to 
enable ratepayers to judge whether a community can always 
embark upon new enterprises with a certainty of obtaining 
all the benefits and incurring none of the risks. The desire 
to avoid local monopolies being the sport of private greed is 
sound and permanent, but the attitude of unreasoning sus- 
picion of private enterprise upon which so much municipal 
trading has been built, will give way—is giving way—to a 
recognition of the value of either in its proper sphere. 





on WE are pleased to notice that this type 
of Mercury Vapour of electric lamp is now being manufac- 
— tured for the market by the Cooper-Hewitt 
Co., of America, and that it is finding favour in various 
places in that country. JL’Electricien, in a recent issue, 
learns that it is in successful operation in several places, and 
gives scme instances. Ten of the lamps, each consuming 
3 amperes at 115 volts, are being employed in the kattery 
station of the Transportation Co. of New York, which sup- 
plies current to hundreds of public vehicles. There they 
have replaced 14 are lamps with manifest advantage. Not 
only is the station unusally dark, and a difficult one to light by 
reason of the black non-reflecting surfaces of the batteries, but 
the emission of sulphuric acid spray, caused by the gases given 
off whilst charging the batteries, had the effect of corroding 
and injuring the regulating apparatus of the are lamps 
previously employed, and necessitated their being enclosed in 
special cases. The new type of Jamp is not only free frcm 
this objection, but consumes, for an increased amount of 
light, appreciably less current. Under the present system 
of illumination it is possible to examine the cells much more 
easily and minutely than formerly. 

In addition to this installation, the Cooper-Hewitt Co.’s 
lamps have been introduced in a leather factory and other 
places. At the leather factory, where the area to be lighted 
is 1,100 m,, 30 lamps are to be found, each taking 3°3 
amperes at 55 volts. The company is now turning out 
lamps of different types of high illuminating power. Two 
of these are of 700 c.p. and one of 300 o.p. A recent 
introduction is a lamp designed for street lighting. It is 
half the length of the usual type, and is run in series in 
pairs, Our contemporary does not further describe this 
lamp, but remarks that the lamps as now made can be 
run in a horizontal position, instead of inclined or vertical, 
ag were those of earlier construction. 

From the registration, on July 27th last, of a company 
with a capital of £20,000, under the the title of the Bastian 
Mercury Vapour Lamp, Ltd., it is to be inferred tlat active 
steps are being taken to introduce the very ingenious aud 
promising form of lamp devised by Mr. 0, 0. Bastian. We 
described this lamp in our issue of April Ist, 1904, and 
shall welcome its appearance on the market. 





Removal of Ice from SINCE the third-rail' system was intro- 

the Third Rail. duced in the more northerly States of 
America, it has been found both a difficult and expensive 
matter to remove, and keep removed, the ice and sleet which 
form so constantly during the hard winters, Not many 
numbers of the American traction journals are without des- 
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criptions of some new method of attacking the enemy which 
holds up a service as effectually as a snowstorm. Most of 
them are mechanical in their nature, and we believe that 
satisfactory results are obtained with the best of them, but, 
from time to time the obvious method of melting the ice by 
means of an electric current is brought forward in more or 
less novel guise. Perhaps with suitably low tension currents 
of high intensity sent into the third rail from a transformer, 
the desired end could be obtained with commercial satisfac- 
tion,* but-of this we are distinctly doubtful, bearing in mind 
the large radiating surface and the miles of rail which often 
would be dealt with, not to mention the other obvious 
difficulties which beset the man who wants to do everything 
by turning a switch, and such a scheme as that which its 
originator expounds in the Street Railway Review for July, 
is probably not worth the consideration of the practical man, 
and most certainly never would be adopted in a country 
such as England, where the trouble which it seeks to over- 
come rarely arises. 

Briefly, the system requires a steel wire held by wood 
strips and wedges under the head of the third rail, but 
insulated therefrom, one end being connected to the third 
rail and the other to the track rails. It is recommended 
that the wire be run in lengths of not more than one mile, 
while it is estimated that the power per mile required to 
raise the temperature of the wire to 450° to 500° F. will be 
45 KWw., and the time of application is said to be about 15 
minutes. The author of the system is confident of its 
success when applied to a real live line, but at present has 
only the results of a test on 30 ft. of rail on which to base 
his rosy convictions. We can at least wish him success, 
in @ more extended practice. 





Municipal Sanitation | WE publish in the present issue a legal 
of No Consequence. qyery, in which a correspondent states 
facts which show the extraordinary attitude of a certain 
municipal body towards the private supply of electricity for 
lighting purposes. The story told by our correspondent 
shows how anxious the local authority is to enstire that the 
market shall be kept open in case its application to the 
syvard of Trade for leave to supply under the terms of a 
provisional order shall prove successful. The facts may be 
very briefly stated. It appears that, in the village of 
Oulton, in the County of Norfolk, there were a number of 
persons who desired to have the advantage of electric light in 
their houses, Our correspondent, an electrical engineer, 
with a view to meeting the demand, joined forces with a 
friend for the purpose of finding the capital neces- 
sary to provide the requisite plant. After a few years, 
during which the firm seem to have met with some adver- 
sity, they succeeded in establishing a system which provides 
sufficient energy for 1,800 8-c.P. lamps, and now brings in 
the modest revenue of £500 a year. From certain corre- 
spondence in the local press, to which we shall presently refer, 
it seems that although the installation is small, it meets the 
requirements of the district, and gives satisfaction to all con- 
cerned. Pauwsing here, the question may be asked—What 
objection is there to the demand for electric light being met 
in this way? Who objects to our correspondents 
reaping the small harvest which is the reward of their 
industry and enterprise ? A reference to the query addressed 
to us by our correspondent suggests that his little 
monopoly is threatened. It seems that a recently-formed body 
known as the Oulton Urban, District Council, has voted 
£120 towards the expense of applying to the Board of Trade 
for a provisional order for the supply of electricity in its 
distriet, The plain English of this is that whether it 
obtains. of puts any such provisional order into force, it 
intends to oppose any application for a provisional order 


* Vide Street Railway Journal, p. 1026, December, 1903. 





which our correspondent may make. Of course the pro- 
posal is made in what are thought to be the best interests 


of the ratepayers, but we find it is impossible to conceive 
that the rates could be materially benefited by the supply of 
electricity on so small a scale, especially having regard to 
the capital outlay which would be necessary to obtain a pro- 
visional order, the grant of which would probably be 
opposed. The sanguine supporters of the scheme hope to 
obtain the order for £120. It will be interesting to hear 
what the figure turns out to be. If it appeared that there 
was any demand for a municipal supply in Oulton, the 
proposals of the District Council might be less grotesque. 
Numerous letters, however, have appeared in the local 
. press, to the effect that the present supply is adequate for 
all purposes. 

Having regard to the facts of the case, it is satisfactory 
to note that our legal correspondent has been able to speak 
words of consolation to the firm which is now responsible for 
the supply. There is nothing in any of the Electric Lighting 
Acts which renders it essential for those who supply electri- 
city to do so under the terms of a provisional order. Further, 
provided the cables are not laid under or over any highway, 
the local authority has no power to interfere. Finally, 
the undertaker. renders himself quite secure if he pays 
attention to the requirements of the Board of Trade 
as to the use of overhead wires. The fact appears to show 
that the consumers are in perfect sympathy with our corre- 
spondent. He will therefore have but little difficulty in 
obtaining the necessary wayleaves; and, so far as we can 
see, he may continue his present supply whether the Council 
obtains its threatened order or not. 

While, therefore, we think that our correspondent has 
little to fear at present, there appears to be no possible 
justification for the proposed provisional order, especially 
when the ratepayers’ money ought to be devoted to improving 
the sanitary conditions of their district, which are said to be 
bad in the extreme. 





ATTENTION has been drawn to the fact 
that although many thousands of fir tele- 
graph poles are yearly in demand by the General Post Office 
for the construction of new telegraph lines and for the 
renewal of old ones, none of these poles are of native 
growth, but all are obtained from the great timber-growing 
regions of Northern Europe. Doubtless, under the most 
favourable circumstances, the supply which the British Isles 
could furnish would form but a small proportion of the 
demand, but at the same time there seems but ‘little doubt 
that the almost complete neglect in this country of the 
science of forestry is responsible for the whole supply of 
poles being furnished from abroad. It is pointed out that 
hitherto the average landowner has neglected silvaculture, 
except as a means of embellishing his property, or for pro- 
tecting it from the cold winds, and it is suggested that in 
many cases systematic attention to the growing of timber 
may yield profitable results. So long, however, as it is left 
to private individuals to plant with the idea of making this 
country a timber-producing locality, probably little will be 
done; “ posterity has done nothing for us, why should we 
do’anything for posterity?” is the argument, and it is a 
strong, though, doubtless, a selfish one. Timber growing 
is a very slow process, and no return can for many years be 
expected upon, the outlay. As, however, in the case of 
our steam coal, the country is likely to wake up to the fact 
that we have a duty to posterity, and not only must rapid 
depletion be put a stop to, but a regeneration of all possible 
sources of material wealth, upon which the very existence 
of the nation may depend, must be made a factor of our life, 
and must be made so by the Government of the nation. 

The Board of Agriculture, under Lord Onslow, has taken 
up the question of forestry, and it is likely that the matter 
will be dealt with in a proper manner. The question is, of 
course, not one only of telegraph poles, but of timbers of 
all sorts and kinds, for fir trees of any magnitude cannot 
be grown except probably within a limited area, and the 
demand for wooden poles is, in spite of the extension of 
underground wires, not likely to diminish. 


Telegraph Poles 
and Forestry. 
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THE USE OF STORAGE BATTERIES IN 
LONG-DISTANCE RAILWAY WORK. 


By W. N. STEWART. 


From the limited amount of space allotted to the above 
subject on the programme of the coming electrical 
congress to be held at the St. Louis Exhibition, it 
may reasonably be supposed that the profession as a whole 
still preserves an attitude of incredulity as to the utility of 
the secondary battery as applied to the problem of operating 
heavy trains over long distances. In this attitude, the pro- 
fession is, no doubt, justified in so far as the batteries of the 
past, and the methods in which they have been employed are 
concerned, but it still remains to be proven that the battery 
of the present—the latest model of Mr. Edison’s: alkaline 
type—used in a new manner, may not have a wide field of 
usefulness before it. 

In the past, lead-acid batteries have been used almost 
exclusively for the operation of single carson tramway lines, 
and used without any assistance from an auxiliary line supply 
or without the benefits to be derived from any of the 
regenerative systems now coming into use.. So used, it is 
small wonder that failure has invariably resulted, and a like 
result would probably follow the use of a greatly improved 
battery if existing methods of operation only should. be 
employed. 

In considering the use of batteries where heavy trains .are 
to be employed, the first thing to be noted is the difference 
in power consumption between single-car operation and the 
propulsion of trains composed of four or more cars, a 
difference due to wind friction. As stated by Armstrong, a 
single car if operated continuously at a speed of 75 m.p.h. 
will require energy at the rate of 137 watt-hours per ton 
mile, while a*train of four or more cars at the same speed will 
require only 47 watt-hours, or only about. one-third of the 
energy necessary for the single car. But in all experiments 
previously made in the operation of tramways-by-storage 
batteries, only single cars have been operated, and it. is 
therefore small wonder that failure has resulted. In long- 
distance work, with heavy trains composed of four or more 
cars, it is evident that power would be used at the lower 
rate, thus saving two-thirds of the first cost of batteries 
and a like amount in extra weight carried for equivalent 
work, Even if stops are required as often as once in four 
miles, the weight and cost of batteries would be reduced by 
one-half ; but on most long-distance lines stops are usually 
made at longer distances than four miles. 

But a still further advance in the use of batteries may be 
made if they are used in connection with a well-designed 
regenerative system. Such methods of working as applied 
to busy tramlines have abundantly demonstrated their value, 
and they are equally useful for battery traction on long- 
distance lines. But regenerative working on such lines, 
without batteries, would have only a limited utility because 
of the fact that comparatively few trains are usually 
operated. Thus, if two trains only are in use on a given 
section of line, these trains would necessarily be in one of 
the following positions: both on upward gradients ; both on 
downward gradients ; one moving and one standing at a 
station, or one on. an upward gradient and one on a down 
grade. In the last instance only would regenerative methods 
be of any utility, for obvious reasons, where a system of 
supply from the line only is employed ; but if each train 
carries its own batteries which may be used to receive and 
retain any energy which may be recovered on down grades or 
in braking, then we have a system by which we may recover 
power in all cases, as above stated, except only the first, 
against one which recovers énergy in only one instance, the 
last.. How important this is may be realised from the well- 
known fact that under existing methods about three-fourths 
of the total power produced is wasted in heating brakes and 
resistances, a waste which can be almost completely avoided 
if we have on the train itself a reservoir in which this power 
can be retained for future use. 

Having, then, a system employing a minimum weight of 
batteries, with ‘consequent reduction in first cost of same, 


~ 


wasted, have we fully solyed the problem ? 





and a method whereby we may fully recover energy now 





In a past number of this journal the writer discussed 2 
system of working with batteries employed as.adjuncts to a 
system of line transmission, one set. of motors—either con- 
tinuous current or alternating—being used in connection 
with the line supply, another set of motors of the direct 
current type being supplied with energy from a battery 
carried on the train itself. The motors actuated from the 
line on such a system would be kept in continuous operation, 
irrespective of the contour of the line, while «the continuous 
current motors would assist the line motors in starting trains 
and on upward gradients, and be used as generators to return 
current to the battery on downward gradients and in braking. 
Thus the total energy necessary in starting a train or on 
upward gradients would be derived from the liné plus the 
battery, while the recovery on down grades would be that 
obtainable from the momentum of the train plus.the total 
energy received by the line mutors. In braking, the energy 
recoverable would be that derived from the momentum of 
the train only, the battery elements being thrown into 
various multiple series combinations in order to secure a low 
counter E.M.F., thus permitting regenerative working almost 
up to the stopping point, and avoiding the use of power 
brakes, and wear of brake shoes and car wheels. 

Without going into details, some results of calculations 
recently made in respect to a foreign railway system may be 
of interest. It is proposed to work the line by a single- 
phase system, and estimates were made as to the cost of such 
a system, both with and without the use of batteries. 


SincLE-PHasp SysT#M ONLY. 


Mean load on line, at trains ... aan <# 6,000 kw. 
Generation, transmission and transformation 

losses (40 per cent.) ... ne Ski site 2,400 ,, 
Total generating capacity, without rezerve 

plant ... +e re a cs a 8,400 ,, 

SmxqLE-PHasz anD Battery Sysrzm. 

Generating plant a ose aes eee 2,400 ,, 
Line and generating losses... ee Se 960 ,, 
Total generating plant, without reterve’.... 3,360 ,, 


In addition each train to cerry a battery giving 660 Kw.-hours, 
and baving a maximum discharge rate of 540 Kw., worked on 
regenerative system, 


It will be noticed from the above that. the generating 
plant is enormously reduced in size, and consequently in 
cost, when a battery system is used, a reduction which also 
applies to the distributing and transforming system. Also, 
the loss in the single-phase system only is 2,400 kw. in 
place of 960 Kw. in the mixed system. The regenerative 
system allowed for is ¢o worked that on any given round trip 
the train batteries would be fully recharged, ineluding 
efficiency loss. The net cost of the battery system, 
including every requisite, comes out at about £500 per mile 
of single track, less than the cost «f the purely single-phase 
system. In the battery system each train would be self- 
contained, able to propel itself to a station or its destina- 
tion in case of accident to generating plant or transmission 
system ; without batteries, the whole line is at the mercy 
of the elements. The reduced line losses and saying oi! 
energy by regenerative working also shows a large reduction 
in operating expenses. On similar lines, but operating fewer 
trains, the saving in first cost is very much more than £500 
per mile, as fewer batteries are necessary. On subarb.n 
lines, such as those about London, this saving rises to over 
£2,000 per mile, as the saving in third-rail’ construction 
alone more than pays for the batteries. ’ 

Why is it believed that the Edison battery will do this 
work ? : 

In the first place, carefully collated statistics from the 
lines in Italy where lead batteries were used° showed that 
they were operated nearly 30 per cent. cheaper than were 
similar lines using steam locomotives ; but these statistics 
also showed that the cost of looking after these batteric», 
exclusive of the. cost of renewal: plates; ‘was’ practically 2s 
gréut as the total cost of charging current! But these 
maintenance charges practically do not exist with the 
Edison battery, as the only attention required is the occa- 
sional addition of a little distilled water, and ‘this is*qttickly 
done. by unskilled labour by means of ® “special appa- 
ratus, Avgain, recent tests show that Edison batteries gain 
about 12 per cent. in capacity after being used for 5,000 
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miles. on>am automobile. - In regenerative railway working 
the depreciation ‘of: these «batteries will be practically nil, 
because almost all of the work-called for from them is done 
at between 1:5 'and 1°2--volté per.cell, or on the gas discharge, 
the active material in.the pockets "being scarcely affected, 
while this false or gas E.M.F: is restored at every down 
grade, and in’ braking as previonsly explained. But the 
most vital improvement in the Edison battery is that. its 
efficiency at high rates of charge and discharge has been 
enormously’ increased, so that less regenerative action is 
necessary. 

From these conclusions, it is believed by many that the 
last word has not yet. been spoken, in regard: to the —_ of 
this article. 





THE HAULAGE OF COAL ON ELECTRIC 
' TRAMWAYS. 


)\ Friday last, September 2nd, the Huddersfield Corpora- 
sl Tramways Committee made atrialrun of a service of 
wagons)for-eatriage of coal, over itg-electzic tramways. Coal 
haulage, or,-generally: speaking, goods haulage, has been 
receiving attention at Hudders eld for the last three years ; 
indeed, there was an intention to do something of the kind 
in the old steam traction days, and:the idea was;embodied in 
various. Huddersfield Acts. Three years ago, when Mr. 
H. N. Thomas was appointed general manager of the T'ram- 
ways Department, negotiations were commenced with the 
railway company with a view to carrying coals to a mill 
belonging to Messrs. Martin; Sons) &Co., Ltd., who were 
nice a enter into’a Gontract with ‘the Tramways Com- - 
mittee. “his mill is located ‘at’ ‘Lindley, about four miles 

distant fromthe coal sidings 

Horse haulage, which “a "been tthe system employed pre- 
vious to the present step ‘forward, made the-conveyance of 
coal a costly matter, the road presenting. some very steep in- 
clines, but.there were many difficulties standing in the way 
of a change, the chief, perhaps, being the lack. of power on 
the part of the Corporation to run lines into the railway 
companies’ coal shoots at Hillhouse. 

Six months ago the negotiations with the railway com- 
pany were brought to a successful issue. The coal sidings, 
which appear in one of ,the accompanying photographs, were 
the only ones at liberty, and the coal wagon to be used 
were, therefore, specially designed to fit this particular case. 
It was impossible to have a .3. ft. 6. in.. platform, and 
oneof 2 ft. 6 in. had to be resorted to; {further, the-head- Fic. 3 —Wacon on Linz or Rovts. 


room had to be cut down, as if was 
impossible to get a greater height 
than 7 ft. The wagon, which’ was 
designed by Mr. H. N. Thomas, 
was built byqdMessrs. Milnes, . Yoss 
and. Oo., of Birkenhead. It is 
mounted upon a Brush “ Radial” 
truck, is equipped with two . Westing- 

_ house No. 80-motors of abont 45 uP. 
each, and also with the Westinghouse- 
Newell magnetic brake. 

On Friday iast the firat trial of the 
wagon took’ place. Several members 
of the Trariways Committee of the 
Haddersfield. Corporation (including 
Councillors Moore and Cartwright, the 
chairman and _ vice-chairman),. the 
retiring manager (Mr. H. N. Thomas), 
and other officials, were conveyed. in a 
special car to the railway coal shoots, 
where the new motor coal wagon was 
loaded with about.10 tons of coal, and 
was then run behind the car to the 
mills of Messrs, Martin, Sons & Co, 
The.wagon ran, the uphill journey very 
smoothly at good apeed, and took the 
curves beautifully., The experiment 
was a. great. success, and...the 
regular conveyance of .coal- te: the mill 
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is being carried out, as arranged by agreement with the 
Corporation, which has made provision for extending the 
scheme by ordering the building of another wagon of the 
same kind. 

It was fitting, in view of Mr. Thomas’s special pioffeering 
work in connection with this matter, that the trial runs 
should be made before that gentleman’s departure for Durban, 
where he is to take up the control of the Municipal Tram- 
ways Department straight away. 

In regard to the accompanying photographs, it should be 
stated that they were taken by Mr. J. O. Whiteley, the chief 
engineering assistant at Huddersfield, who has been respon- 
sible for a great deal of the work which has devolved upon 
the department in connection with this coal-haulage scheme. 
Fig. 1 shows a tramcar coal wagon in position at Hillhouse 
coal sidings, Huddersfield, under the shoots; fig. 2 gives a 
view of a loaded coal wagon leaving the coal sidings; while 
fig. 3 shows a wagon on the line of route (gradient 1 in 18), 
showing the class of district traversed. 








ELECTRIC NIGHT SIGHTS. 


[COMMUNICATED. } 


A sHIP engaged in a night attack is shrouded in complete 
darkness which is secured by closing all the dead-lights with 
which every scuttle is fitted, and switching off the dynamo 
from the incandescent lamp circuit. No lights of any 
description are allowed on the upper deck, and the conse- 
quence is that the guns have to be worked in complete 
darkness, this necessitates the use of “ night sights.” These 
consist of tiny lanterns containing very small glow lamps 
which are rendered incandescent by batteries. 

The batteries used for this purpose are of the Leclanché 
type, the prevailing type of battery in the Navy, but differing 
from the ordinary fusing battery in having agglomorate 
blocks instead of loose carbon and manganese dioxide held 
in place by flannel or “ fearnought”’ bags. 

In the night-sight batteries the container is cylindrical, 
and the carbon is packed in with six agglomerate blocks held 
in place by means of stout india-rubber bands. The zinc rod 
is enclosed in a porous pot and the cell is then carefully 
sealed up with pitch, a hole, provided with a cork, being 
left for the insertion of sal ammoniac when the battery 
requires to be “charged.” The size of the container is 
about that of a quart measure, and each battery consists of 
three cells joined in series, 

These batteries aree supposed to be capable of giving 
sufficient light in the two glow lamps to allow of continuous 
firing for two hours, and a constant electromotive force is 
maintained by varying the resistance in circuit by means 
of switches. 

The small glow lamps are mounted in vulcanite holders 
enclosed in little brass cases or lanterns, formed of short 
lengths of brass tubing. To obtain a tiny beam of light 
only, there is a hole drilled in the tubing opposite to the 
lamp, and in this a little glass window is mounted, the glass 
in one case being coloured red, and in the other left colour- 
less. This is in order to more readily distinguish between 
the fore and rear sights. 

The lanterns are joined in fork to the battery, and are 
easily shipped on to the ordinary day sight. Now the form of 
sight used in daylight is as follows :—The foresight consists 
of a “ pea” or bead mounted on a knife-edge, and is fixed— 
that is to say, it does not alter its position to allow for 
deflection or distance ; the rearsight, on the other hand, may 
be screwed laterally along a scale to allow for deflection and 
windage, and can also be raised or lowered vertically accord- 
ing to the range. It is H-shaped, consisting of two 
uprights crossed by a thin bar. In order to get a correct 
alignment the captain of the gun trains until the bar of the 
rear sight directs the “pea” for elevation, and until 
the “pea” is exactly sideway between the uprights for 
direction. 

Now very naturally the captain of the gun being used to 
this method of sighting requires as close a representation of 
the bar and “pea” for his night sights, as possible, and a 








very good imitation is obtained by reflecting the light of the 
rear sight in the form of a bright line, and that of the fore- 
sight in the form of a bright spot. 

For this purpose a U-shaped piece is fitted on to the 
lantern immediately above the beam of light, and in the 
fore sight a tiny mirror of polished metal is let into the 
centre of the inverted U frame at an angle of 45°, this 
reflects the light in the form of a small red speck. The 
rear sight has a slight depression in the centre, on either 
side of which a strip of polished metal inclined at 45° reflects 
a line of light broken in the centre where the depression is. 
The reflection of the fore sight is red, and thus the 
captain of the gun trains until his red spot is just filling the 
break formed by the depression, in the line of light that is 
visible as a broken white band upon his rear sight. 

Now, the upper deck being in total darkness, some means 
of illuminating the sights is required in order to adjust 
them. Nothing in the nature of an ordinary lantern must 
be used, because it would give the enemy a clue to the ship’s 
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position, and so the night sight itself can be taken off, and 
its top unscrewed, so that the small glow lamp can be shone 
upon the markings of the sight while adjusting it, Thus 
the light performs a double duty. 

Theoretically, these sights are excellent, but in practice 
they are not quite all that could be desired. The instructions 
are that, while the gun is being loaded, the lights are to be 
switched off, in order to give the battery a chance to recover, 
but this is not at all to the taste of the captain of the gun, 
who wishes to keep his training “‘on” the whole time. The 
battery power rapidly falls with the continued use of tlic 
lamps, and all the resistance is cut out in order to get a good 
glow, with the result that night sights become a source 0! 
much trouble, The batteries are not really up to the work 
they are called upon to perform; but, considering their 
limited size, this can hardly be wondered at. Accumulators 
have been suggested to take their place and, really, if a sma!! 
portable and thoroughly efficient form of accumulator that 
might be charged from the dynamo was introduced, a few 
trials would probably very soon. establish a verdict in its 
favour. At present accumulators are not very widely know 
in the navy ; they are only used for the electric light insta'- 
lation, and not very generally even for that, There seems ‘0 
be a great field for the accumulator once a satisfactory typ? 
becomes generally known, but it should be portable, and no! 
liable to spill and corrode metallic fittings in its vicinity. It 
should be easily charged; and should not require to be rebui't 
frequently. Itshould be capable of maintaining its efficiency 
for a definite period, say three months, during which time 1! 
can be depended upon to give, at any moment when required, 
a standard output. 

In the case of night sights, it should: be able to light two 
glow lamps in fork for at least six hours, after which it 
might be replaced by a duplicate. Were such a battery 
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introduced, and especially if it pousessed some sort of indi- 
cator to show how far it had been exhausted, there seems 
to be little doubt that it would rapidly supersede the present 
Leclanché battery, both in use for night sights, and for 
electric fuses. 





THE PREVENTION OF ACCIDENTS IN 
HANDLING ELECTRICAL APPARATUS. 


FAMILIARITY with danger often breeds contempt for ordi- 
nary measures of precaution ; and more accidents in indus- 
trial pursuits are due to carelessness or indifference on the 
part of the artizan than to the inherent danger of his occu- 
pation. Obviously, if there were no danger, neither careless- 
ness nor indifference could lead to accident; but, on the 
other hand, danger may be regarded as a potential force 
requiring the releasing touch of carelessness, or of the con- 
tempt bred of familiarity, to convert it into a kinetic power 
for destruction. 

The recent fatal accidents that have occurred on electric 
railways, due to contact with the “live” rail, are scarcely 
cases in point, as these seem due to an absence of adequate 
protection, rather than to want of care on the part of the 
victims. On the other hand, accidents such as that which 
resulted in the death of an employé of the Metropolitan 
Electric Supply Co. recently, point to an absence of ordinary 
precautions in dealing with apparatus carrying a dangerous 
pressure. In this instance, the workman attempted to cut 
a pipe containing a live main. After a hole had been cut 
in the pipe, a wedge was driven in, in order to burst the 
pipe, with the result that the wedge touched the “live” 
conductor and the man was killed. At first sight it seems 
strange that the man should have received a dangerous 
shock, that is, assuming the chisel to have been touching the 
pipe at the time. The probabilities are, however, that as 
the pipe burst the chisel went suddenly forward into the 
cable, whilst, for the instant, it was clear of the pipe itself, 
and so the workman holding it would form the only path 
between the earthed pipe and the cable. Rubber gloves are 
Ke rom to be worn by men engaged in operations of this 

ind, 

The spread of the application of electric power into works, 
factories, mines, &c., introduces a new element of possible 
danger to workmen employed therein, and in order to pre- 
vent accident it will be necessary to instruct the men, more 
particularly those who have to handle electrical apparatus, 
as to where danger ‘lies ; how to avoid it, and how to pro- 
ceed in case of accident. , 

A pamphlet with these objects in view has been issued to 

the employés of the electrical department of the Illinois 
Steel Co., and is reproduced by the Western Electrician. 
In it the dangers peculiar to the duties of electrical 
workers are classified under four heads—(1) those attributable 
to shocks due to passage of current through the body; (2) 
burns or injuries due to contact with the electric arc ; (3) 
flashes, or injuries to the eyes by exposure to arc light ; (4) 
falls caused primarily by shocks or burns, 
' lt is then explained how a shock may be received, and 
what precautions should be taken. Some of these conditions 
would not obtain in this country except in the generating 
stations of power supply companies generating at 20,000 
volte three-phase, or in the works of manufacturers of high- 
tension apparatus. The principal precautions advised may 
be condensed into the following :— 

1. Shocks.—Never work on 20,000-volt mains or appa- 
ratus until the pressure has been absolutely cut off. 

2. On 5,000-volt arc light circuits, only experienced men 
should work. Before touching a lamp, it should be cut off. 
(This, in the works referred to, does not isolate the lamp.) 
The lamp attendant should stand on a dry box or an insu- 
lating platform when at workon alamp. Before taking hold 
with either hand, he should touch the parts on which he 
intends to work, with the tips of his fingers, to make sure 
that he will receive no shock, 

8. No work should be done on the “ live’’ 1,100-volt and 
2,200-volt circuits without special instructions from the chief 


electrician. A shock from these circuits is sufficient to cause 
instant death, 

4, An experienced man may handle 440-volt “live” 
alternating circuits by exercising great care, but it is better 
to have the power cut off, as the pressure is sufficient to 
cause severe shock, and even to kill, under certain 
conditions, 

5. Under ordinary conditions, 250-volt direct-current 
circuits are not likely to cause death by shock, but the same 
precautions should be observed asin handling higher voltage, 
not only in order to avoid possible injury from shocks and 
burns, but to form habits of precaution in handling wires. 

6. The shunt field of a motor should only be opened in 
such a way as to allow of the inductive discharge to take 
place without causing a shock. 

Burns.—Burns may be caused, even when no shock is 
experienced, by contact with an electric arc. A short 
circuit is the most usual cause of an unexpectedarc. An arc 
may be caused by a lineman’s pliers or other tools connecting 
the two polarities of a circuit together ; by a wire dropping 
across ; by bringing two wires together without knowing 
they are of opposite polarity, or while thinking they are 
“dead.” Ares are also caused by opening switches carrying 
large currents, or closing them on a short circuit. 

7. Avoid short circuits. Do nothing without first being 
sure of the conditions of the line. Take no chances. 

Flashes.—F lashes are caused generally by an unexpected 
are. The intense light of the arc is very dangerous to the 
eye, although the injury may not be manifest until several 
hours after looking at an arc. 

8. Never look at an intense light such as an arc, except 
throngh dark glasses. 

Fails.—The surprise of a sudden shock, even a slight, 
and in itself harmless, shock, may cause an unconscious con- 
traction of the muscles, resulting in a fall, therefore : 

9, Be careful not to receive even a slight shock..when 
working in a position in which a fall would be dangerous. 

Care of Injured.—In the event of a shock producing 
unconsciousness, the remedies to apply are similar to those 
used to resuscitate the apparently drowned, and every elec- 
trical worker should familiarise himself with these methods. 
[Rules for the resuscitation of persons suffering from electric 
shock may be had from the ErxctricaL Review Publishing 
Offices. They are mounted on a stiff board suitable for 
hanging up in a works. | 

The pamphlet from which the above rules have been 
abstracted concludes with the following list of 

“ Precautions to be Observed—Avoid working on live 
electric circuits as much as possible. 

“Where the power has been cut off by opening a switch 
located at some distance from where the work is being done, 
always place a sign on the switch, saying that men are work- 
ing on the line, 

‘“¢ When the work is completed, remove thesign. Noman, 
except the man who placed it, should ever remove such a 
sign. 

a Never close a switch, without full knowledge concerning 
the circuit, and why the switch was opened, 

“ Never handle electric wires while standing or sitting in 
a wet place without extra precaution to obtain insulation 
from ground. 

“In handling any circuit known to be alive use only one 
hand. It is best to keep the other hand behind the back. 
The most dangerous shocks are those from hand to hand. 

“So far as possible, treat all circuits as though they were 
alive, even though you believe them to be dead. 

“Be cautious and alert at all times and under all 
conditions.” 

Although the above suggestions have been drawn up for 
the men engaged in a particular works, they will, no doubt, 
be of value to others who have to handle electrical machinery 
or apparatus. The pamphlet from which the substance of 
the above has been abstracted and classified was originally 
prepared by Mr. E. B. Clark, assistant general superintendent 
of the South Chicago Works of the Illinois Steel Co. 

We might point out, in reference to the paragraph num- 
bered (2) that isolating switches cam b- used in connection 
with arc lamps burning in series, These switches may be 
arranged either to insert an equivalent resistance into the 
circuit on cutting out the arc, or to merely join the two lamp 
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leads: direotly together;-after: disconnecting them: sentirely 
from the lamp. In many cases the switch is’ avtomatic, 
comibg into action if the carbons should stick up and the 
arc'go out. Referring to (6), ‘a little further explanation 
might: bé given as to how a shunt circuit of a motor can be 
broken without risk of shock. The simplest and best way is 
simply to first break the main motor circuit on both poles, 
when the shunt discharge will take place through the arma- 
ture. The shunt circuit can then be opened with impunity. 
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THE ACTION OF LIGHTNING STROKES ON BUILDINGS. 


By KittinewortH Henpass, M.1.C.E., Hon. Secretary, Lightning 
Research Committee. 
(Read in Section G.) 


In a.paper entitled.“ The Protection of Buildings from Lightning,’ 
which was read at the Glasgow meeting of the Association in 1901, 
the author mentioned the establishment of the Lightning Research 
Committee, organised jointly by the Royal Institute of British 
Architects and the Surveyors’ Institution, who have since in- 
vestigated. ‘avery ‘large number of occurrences from the reports 
furnished by their observers. It was decided after the first year to 
confine the Committee’s investigations to buildings which were 
fitted ‘with conductors; and, following this course, the reports 
on about. 40 protected buildings affected by lightning have been 
summarised by a sub-committee, and are having the attention of the 
general committee, who will in due course issue a report, 

The principal causes of the failure of the usual style of lightning 
rod as fitted on the buildings investigated appear to be due to the 
following:—(1) Insufficient number of conductor and earth con- 
nections; (2) the absence of any system of connecting the metallic 
potions of the buildings to the lightning conductor, especially the 
interconnection of the finials, rain-water pipes, and gutters. Inthe 
author’s opinion, the frequent damage by side-flash from the 
conductors might be lessened by running a horizontal conductor 
along the ridge, or along the parapets of all the roofs, somewhat 
after the method which is almost univereally adopted in Central 
Europe. 

The lightning strokes may be divided into three classes:— 
(1) Those where the conduetor conveyed a portion of the flash to 
earth, but the side-flash to other unearthed metallic conductors 
damaged the building ; the practice of running the conductor round 
the projecting masonry, often taking sharp bends, doubtless 
facilitated the deviation of the current from its direct path to the 
earth. (2) In several observations a metallic roof of large area 
received the flash, consequently became highly charged, and the 
single conductor failed to convey the whole of the stroke—a portion 
of which took a circuitous path—for instance, through a speaking- 
tube and an electric bell wire. (3) A flash etruck the building at 
two points simultaneously, a lightning conductor taking one part of 
the stroke, but damage was caused by the other portion selecting an 
unprotected part of the roof. 

Earth Connections.—With a few exceptions, these had the defect 
common to nearly all earth-plates which are simply buried in the 
ground close to the foundations of a building, and owing to 
drainage soon became dry, consequently are of very high resistance. 
Architects, as arule, object to sufficiently deep holes being made 
near a structure; consequently the permanently moist ground is not 
reached. The tubular earth designed by the author does away 
with this objection, and can be kept moist by leading a small tube to 
the nearest. rain-water pipe. 

Interconnection with the Metal Work of a Building.—Although the 
utility of the external metal was specially put forward in the report 
of the Lightning Rod Conference in 1882, their recommendation 
has been apparently disregarded in all the cases under review. 
The Cavendish Laboratory (No. 64) stroke, which was fortunately 
unattended with danger owing to the gas in the gas-pipe which 
formed the path of the current being turned off, would not have 
taken this circuitous path had the leaden roof been connected to 
the conductors which ran down the tower only, also to the rain- 
water gutters and pipes, which should have been interconnected at 
the bottom and properly earthed. Again, at Bedford (No. 88) last 
year, St. Paul’s Charch was seriously damaged by the flash leaving 
the single conductor on the tower by the water on the roof and 
passing thence to earth by means of the rain-water pipes. In this 
case it is interesting to note that’ the lead pipes were not fused, 
but their round section was changed into an oval one; the iron 
water-pipes were broken. This incident and No. 68 (St. Pancras 
Church, Enston) show clearly that the damage was due not to 
direct stroke, but by a portion of the flash leaving the main con- 
ductor atid taking a circuitous path round the unconnected metal 
work outside and inside the buildings. ' 

Observation No. 2: Kea Church, Trurd.—The copper sheathing of 
the spire, owing to'its great capacity, could not discharge through 
the one excellent conductor to earth, consequently the flash divided, 


part going by the conductorand part by the alternative path formed | 
y 


the copper covering of the spire to a rain-water pipe, thence 
sparking through a parapet wall to lead flashing down another pipe, 
and then along’a very small copper wire used fortraining plants, to 
the-main conductor.. Similar effects were noted in Stoers-Light- 


house (No. 54) and Devaar Lighthouse (No: 56), the divided: flash in 
the former leaving the: conductor for a telephone: wire and in the 
latter for a speaking-tube. In these observations the conductors 
may be said to have acted to a certain extent, and if the structures 
had been entirely unprotected the damage would have been greater, 
but by proper attention to the nécessities of each case, and increasing 
the number of the conductors, the risk would probably be nil, as 
there would be a definite path for the lightning to take. _ 

Quite the most interesting case is‘that at Possingworth House 
(No. 67), struck in June and again in August, 1902, although the 
roof fairly bristled with air terminals, every chimney being pro- 
tected, mostly with its own conductor, and earth connection. - It is 
probable that on the second occasion the flash divided, one part 
selecting a chimney stack, which it damaged, bending-the- air ter- 
minal toanangle of 45°. while the other, neglecting the many 
many points, fell on an unprotected statue much lower than the 
chimney and went to earth by the iron frame of a.conservatory, 
showing the unreliability of a number of independent conductors 
which should have been interconnected by means of a horizontal 
wire led along the ridge; this would in all probability prevent any 
serious damage. 

Sir Oliver Lodge has shown by an interesting experiment that a 
column of hot air is often selected by a flash although a lightning 
rod may be affixed to the side of the chimney. Most of our large 
stacks have a band of metal to which the air terminals are fitted, 
and from these two conductors should be led to earth. The method 
adopted in Germany appears to be simpler, and consists of a heavy 
iron frame rising to a sufficient height ‘above the stack, and con- 
tinued at the apex so as to form an aigrette. That lightning may 
prefer the smoke issuing from a chimney was shown by the stroke 
at the East London Waterworks, Sunbury, last year, the flash doing 
some damage to the capping before it arrived at the standpipe 
inside, which was a perfect earth in that it was in direct connection 
with the company’s mains. 

The general conclusions arrived at by the author are that there is 
very little advantage in placing isolated rods on an ordinary build- 
ing without it hasa high tower. A church, for instance, with a 
spire should have at least two conductors from top to earth. Even 
then, if any other part of the structure happens to be in the path of 
a discharge from a cloud to the ground, the stroke may disregard 
the protected towers or spire and fall on the building, choosing 
some lower point. If the suggestion put forward by Sir Oliver 
Lodge at the Bath meeting in 1888 were more closely followed, and 
the conductors so arranged that they form a protective network over 
all the roofs, a flash would in all probability be received by some 
portion of the system and pass without harm to the ground by one 
of the numerous earths to which the network would be connected. 

The insurance offices appear to disregard the question of adequate 
protection, and are quite content if the single conductor which has 
not prevented serious damage, for instance, to a church, is replaced, 
and, moreover, they take no steps to have the earth connection tested 
periodically; also the few unconnected lightning rods erected on 
our national museums, picture galleries, and other public buildings 
contrast most unfavourably with the more scientific methods adopted 
on the Continent, more especially in Germany, where in some dis- 
tricts the local authorities have issued rules as to the erection and 
testing of lightning conductors, to which the various public bodies 
have to conform, and in some cities householders are subject to 
penalties if the system is allowed to get out of order. 





THE HOPKINSON TEST AS APPLIED TO INDUCTION 
MOTORS. 


By W. E. Sumener, D.8c., and R. W. Weexzs, M.1LE.E. 
(Read in Section G, August 22nd, 1904.) 


Tum late Dr. Hopkinson was, as is well known, the first to suggest a 
method of testing direct-current dynamos by arranging similar 
machines in pairs so as to circulate the power, the portion of the 
power wasted being supplied from some external source. The 
method and its advantages are well known in regard to direci 
current machinery. The principle of the method is, of course 
applicable to any form of apparatus capable of transforming energ; 
in a reversible manner. It was applied to the testing of alternating- 
current transformers by one of the writers some years ago, and it 
has since been utilised for the testing of: alternators. - The applica- 
tion to three-phase machinery involves some special points, and the 
writers, who have lately tested a number of induction motors by 
this method, have found it so satisfactory that it seeme desirable to 
draw attention to the experimental details involved in the test. 
The two similar machines have their stators connected with the 
mains, while their rotors are belted together. Switches must be 
used with the stator connections, if the rotors are of the short- 
circuited type, but are unnecessary if the rotors are supplied with 
starting resistances. The connections must be such that the belt is 
driven in the same direction whichever motor is started. The 
pulleys on the rotors must be of different diameters, since one rotor 
must run above and the other below the synchronous speed. The 
ratio of the diameters must be such as to cause the right amount of 
slip for the load required, assuming the rotors are to remain short- 
circuited during the test. If the slip of each motor is 3 per cent. 
at full load, and if 12 per cent. of the load is lost in each machine, 
the overload of one machine will be approximately 24 per cent., 
corresponding with a slip of 32 per cent.; while the other machine, 
working as generator, will give out full load and have a negative 
slip of 3 per cent. The pulley diameters must thus differ, by 62 pet 
cent., assuming no mechanical slip between the belt and the pulley, 
or, if 1 per cent. be allowed for this, the pulleys must differ by about 
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8 per cent, in size, "With such pulleys, the machines, when switched 
on to the mains, will be subjected to a perfectly steady load admir- 
ably suitable for a long run on load. But with given pulleys, the 
load cannot be adjusted or altered unless resistance is put in the 
rotor circuits. is can easily be arranged by using low-resistance 
connections between the rotor slip-rings and the short-circuited 
starter, or, better still, by usinz, when available,.a rotor starter 
which can stand the passage of the load currents through the rotor 
circuits. By adjasting the position of the starting switch, the load 
can then be adjusted to any desired amount, if the rotor pulleys 
have been chosen sufficiently different in size to fully provide for 
the slips required. The losses in the rotor resistances are very 
small, and can in most cases be neglected. They are, however, easily 
measured, and should be subtracted from the power taken from the 
mains in order to arrive at the total losses in the two machines and 
in the belt drive. 

Another method of adjusting the load consists in altering the 
voltage of supply. For given values of the slip, the torque of the 
machines, and therefore the load, is proportional to the square of 
the voltage. 

The arrangement of instruments and circuits is shown in the 
diagram. The power, w, taken from the mains, must be measured, 
and also the power, w, in the circuit between one of the machines 
and the mains. The machine used as motor, of course, takes the 
greater amount of power, and if w refers to the power given out by 
the generator, w + wis the power supplied to the motor. Other- 
wise the difference between these quantities is the power given out 
by the generator. The load of each machine and the losses in the 
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two are thus determined, and the efficiency can be obtained in the 
same way as for direct-current machines. In regard to the measure- 
ment of power, it will be found sufficiently accurate for all com- 
mercial measurements of efficiency to use the single-wattmeter 
method (which assumes that the load is balanced between 
the circuits), and treble the reading of a wattmeter with its 
current coil placed in one circuit, and its volt coil connected between 
this and the neutral point. It is, of course, more accurate to use 
the two-wattmeter method as sketched in the diagram. The con- 
nections are then less simple, but from the ratio of the two-watt- 
meter readings the power factor of the circuit can be determined 
independently of the ordinary method of comparing the watts with 
the volt-amperes. Care must be taken in reading the wattmeters 
in the main circuit if the two-wattmeter method is used, since one 
of these readings will be negative owing to the low power factor of 
the current taken from the mains. A curious point about the test 
is that the machine used as generator produces current of about the 
same power factor as that of the current supplied to the motor, 
while the current supplied by the main circuit consists of the 
difference of the power components of the machine currents, 
together with the sum of the inductive components of these 
currents. The result is that the power factor of the current from 
the mains is very low, only about one-third of that of the machine 
currents. It thus happens that while the power taken from the 
mains may be less than one-third of that circulating round the 
machines, tke current from the main generator is about equal to 
and may exceed that passing through the machines, a striking con- 
trast with what happens in the corresponding test of direct-current 
dynamos. 

The slip of each_machine can be determined most conveniently 
and accurately by measuring the frequency of the rotor currents, by 
suitably shunting any ordinary low-reading direct-current volt- 
meter to the slip-rings of the rotor. The period of the slow 
oscillations of the pointer can be measured with greater accuracy 
than the frequency of the main circuit currents. The ratio of the 
two frequencies is, of course, the slip of the machine. 

A most interesting point in connection with the tests is the 
possibility of determining the belt losses, and the value of the 
mechanical slip between the belt and the pulleys. The losses due 
to the belt drive are caused by (1) extra bearing friction and in 
bending and driving the belt ; (2) heating of the pulleys due to 
belt slip, The former loss (1) can be measured by reading the watt- 
meter in the main circuit, firstly, when only one machine is in cir- 
cuit and driving the other by belt (with its stator excited, but with 
its rotor open circuited), and, secondly, when both machines are 


running light with the belt off. _The difference of the two readings 
gives the belt driving losses. The latter loss (2) is determined by 
the ratio of the circumferential speeds of the two pulleys. This is 
a quantity difficult to determine with any accuracy in ordinary belt 
drives. The above test seems specially suitable for determining its 
amount, The ratio of the rotor speeds is 


F+ g} 
F—m’ 


where ¥F is the frequency of the current from the main generator, 
m that of the currents in the motor rotor, and g that of the currents 
in the generator rotor. Now, mand gare quantities which can be 
very accurately determined, and are each small compared with Fr, 
80 that, although F cannot be determined with such great accuracy, 
the form of the above formula shows that the ratio is not appre- 
ciably affected by small errors in¥F. Thus the ratio of the rotor 
speeds can be very precisely measured. ‘To obtain the ratio of the 
circumferential speeds of the pulleys, we have merely to multiply 
the above number by the ratio of the pulley circumferences, a 
quantity which can be accurately determined. A good experi- 
mental means thus exists for finding the actual values for the slip of 
belts under various conditions. 

A number of experimental results obtained in testing various 
motors by this method have already been published by the authors 
in the Zlectrical Engineer for June 17th last, and some of them are 
reproduced in the appendix. Experience with the method shows 
that it possesses all the advantages associated with the Hopkinson 
test of direct-current machines. If anything, the experimental 
arrangements are easier to make with induction motors than with 
dynamos, while the accuracy of the method is a greater boon with 
three-phase plant than with direct-current machinery, owing to the 
greater complication of the testing, and to the fact that alternating- 
current instruments are not so satisfactory as those for direct- 
current. 

[In an appendix to their paper, the authors gave four tables of 
results obtained by these methods of testing three-phase motors. 
The trials were made at the Witton Works of the General Electric 
Co, during April and May last. The power factors calculated from 
the ratio of the two-wattmeter readings agreed fairly well with the 
ratio between the apparent and true watts. The power factors 
given were those obtained from the ratio of these wattmeter 
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STANDARDS FOR ELECTRICAL MEASUREMENTS. 


Report of the Committee, consisting of Lord Rayleigh (chairman), Dr. R. T, 
Glazebrook (secretary), Lord Kelvin, Profs. W. E. Ayrton, J. Perry, W. G. 
Adams, and G. Carey Foster, Sir Oliver J. Lodge, Dr. A. Muirhead, Sir 
W. H. Preece, Profs. J. D. Everett, A. Schuster, J. A. Fleming, and J. J. 
Thomson, Dr. W. N. Shaw, Dr. J. T. Bottomley, Rev. T. C. Fitzpatrick, Dr. 
G. Johnstone Stoney, Prof. 8S. P. Thompson, Mr. J. Rennie, Principal E. H. 
Griffiths, Sir A. W. Riicker, Prof. H. L. Callendar, and Mr. George Matthey. 


(Read in Section A.) 


Tux Committee are glad to report that during the year considerable 
progress has been made with the construction of the ampere 
balance. Mr. L. Oertling has constructed the weighing mechanism, 
which has, however, not yet been taken over by this Committee, and 
the electrical parts of the instrument are rearing completion in 
the workshops of the National Physical Laboratory. The following 
particulars of progress and of applied tests may be of interest. 

1. The Weighing Mechanism.—The castings, rods, tubes, screws, 
&c., intended for this had their magnetic permeability, determined, 
and no part used in the construction has a permeability differing 
from unity by more than 0°001 per cent. 

The balance was examined for stability and sensitiveness at 
Messrs. Oertling’s works with satisfactory results; a difference of 
one-tenth of a milligramme may be detected. 

2. The Marble Cylinders and Fittings.—Insulation and perme- 
ability tests were made on various samples of marble early in the 
year; eventually First Statuary Carrara Marble was chosen as most 
suitable for the work. An experimental marble cylinder was 
wound with a double helix and the insulation satisfactorily carried 
out; results of the tests leave little doubt as to the advantages of the 
double helix. The winding of both suspended cylinders has now 
been completed, and it is anticipated that the fixed cylinders 
will be finished in September. The linear measurements and insu- 
lation tests have yet to be made. Unless unforeseen difficulties 
arise, the balance equipment should be completed, and the whole 
ready for preliminary observations by the end of the year. 

During the early part of the year Mr. F. E. Smith completed his 
researches into the construction of a mercury unit of resistance, of 
which some account was given in the last report. The results have 
been communicated to’ the Royal Society and are being published 
in the Philosophical Transactions, The values of the various 
tubes (11 in number) are very accordant, and a mercury standard of 
resistance of a high degree of accuracy now exists. Since the com- 
pletion of his work the specification of the Clark cell has engaged 
Mr. Smith’s attention, and a detailed account of his work forms an 
appendix to the present report. Mr. Smith has amply confirmed 
the result of previous investigators that the greater part of the 
difficulty in obtaining entirely concordant results for the various of 
cells set up by different experimenters is due to the mercurous 
sulphate. He describes three methods of preparing the paste which 
lead to identical results, and which have the advantage that cells 
set up with these pastes have the samewi.M.F. within one or two 
hundred thonsandths of a volt immediately after manufacture. In 
the first method due to Prof. Divers and Mr. Shiridzu the paste is 
prepared by the action of fuming sulphuric acid on mercury; in 
the second, following Prof. Carhart, it is prepared by the electrolysis 






































































































































ee 


ee ee 






















THE ELECTRICAL REVIEW. [vol. 55. No. 1,898, Suprawemr 9, 1904, 





of weak sulphuric acid and mercury ; while in the third mercurous 
sulphate is dissolved over a water bath in sulphuric acid. The acid 
solution is then poured into a large volume of distilled water and 
the mercurous sulphate is precipitated in a pure form. In all cases 
it is importaut that, as advised by Mr. Swinburne and Prof. Carhart, 
the salt should be washed, for a Clark cell, with zinc sulphate, and 
for a cadmium cell with cadmium sulphate, and not with distilled 
water. Mr. Smith is continuing his inquiries and hopes shortly to 
be able to issue a complete specification for Clark and cadmium 
cells, The completion of the ampere balance will enable an absolute 
determination of their E.M.F. to be made. 

The Committee regret to report that no further progress has been 
made, since its last report, with the experiments to determine the 
permanence and reliability of the platinum resistance thermometers 
described in that report. 

It was pointed out last year that a special resistance box was 
required to enable the work to continue; unfortunately, the funds 
necessary for its purchase were not forthcoming, and the work has 
remained stationary for a year, 

The Committee would consider it most unfortunate if work of a 
very real importance on which a start has already been made, and 
for which considerable funds have been expended in the purchase 
and investigation of pure platinum wire, should lapse for want of 
support, and they trust that their recommendation in favour of the 
continuance of the work may this year be accepted. 

Meanwhile they would call attention to the very complete com- 
parison up to a temperature of 1,000°C. between the constant 
volume nitrogen thermometer, the platinum resistance thermometer, 
and the platinum—platinum-rhodium thermo-couple communicated 
recently from the National Physical Laboratory to the Royal Society 
by Dr. Harker. 

The Committee have received a cordial invitation to co-operate 
in the Electrical Conference at St. Louis during the forthcoming 
autumn, and have asked Prof. Perry and the secretary, who are 
attending as delegates of the Institution of Electrical Engineers, to 
represent their views on two questions of special interest. 

The first of these relates to a proposal by Prof. Carhart to sub- 
stitute the saturated cadmium or Weston cell for the Clark cell as 
a recognised standard of E.M.F. The Committee are aware that 
the fact that the temperature coefficient of the cadmium cell is 
one-twentieth of that of the Clark cell offers many valuable 
advantages, but in view of the fact that experiments designed to 
lead up to a satisfactory specification of the cell are in progress at 
the National Physical Laboratory, and that the completion of the 
ampere balance would enable the absolute E.M.F. of the cell 
to be determined, the following resolution was passed at the last 
meeting :— 

“The Committee is not prepared at present to displace the Clark 
cell, and prefers to wait for the conclusion of the experiments at 
the National Physical Laboratory, and with the new balance, before 
coming to a decision as to the value to be assigned to the E.M.F. 
of the saturated cadmium cell.” 

The second question relates to certain proposals as to nomen- 
clature which are to be brought forward by Dr. Kennelly. These are 
(a) that a systematic nomenclature should be agreed upon for 
magnetic units, and (d) that the prefix “Abs” should be used to 
indicate that a unit is given in the absolute CGS electro-magnetic 
system, and “ Abstat” to indicate that the unit in question is in 
the’absolute CGS electrostatic system. 

Thus, an Abs volt would be the CGS electro-magnetic unit of 
E.M.F., and “ Abstat ” volt the CGS electrostatic unit of E.M.G. 

These proposals have been discussed by the Committee, which 
has agreed to the following resolution :— 

“With regard to the choice of magnetic units, the Committee is of 
opinion that the only two systems which need to be considered are 
the CGS system and the ampere-volt-ohm system, and that the 
quantities to be named of any are— 


(1) Magnetic potential. 
(2) Magnetic flux.* 
(3) Magnetic reluctance. 


Of the above two alternatives, the Committee is in favour of the 
CGS system as that on which to base any nomenclature of magnetic 
units, but is of opinion that a system of nomenclature is not 
called for.” 

The Committee disagrees with Dr. Kennelly’s prefixes for the 
absolute electro-magnetic and absolute electrostatic systems of units, 
and expresses the opinion that no system of prefix should be 
employed in which each prefix does not bear some definite numerical 
signification. 

In view of the work still necessary with regard to the ampere 
balance, the cadmium cell, and the platinum standard of temperature 
the Committee recommend that they be reappointed, with a grant of 
£50, that Lord Rayleigh be chairman, and Dr. R. T. Glazebrook 
secretary. : 


APPENDIX I. 
On Anomalies of Standard Cells. By F. E. Suiru. 
From the National Physical Laboratory. 


During the past two years certain anomalies of Clark and of 
cadmium cells have been under investigation at the National Physical 
Laboratory. The work is still far from completion, but the 
essential results so far obtained are given in this paper. 





* The name “Maxwell ” was recommended by the Paris Congress, 
1900, as the name of his unit, and this recommendation was adopted 
by the Committee at Bradford. e 


In March, 1902, some experiments at Bushy House resulted in 
the isolation of the depolariser employed in both standards as the 
great disturbing element. Mr. Swinburne arrived at the same 
conclusion in 1891,* while recently, in America, Prof. H. 8. Carhart 
and Mr. G. A. Hulett have traced the variations in E.M.F. of the 
cadmium cell to the same source, A new specification of the mode 
of manufacture of the paste was thought to be desirable, and this 
problem was the first to receive attention. 

In order to be independent of the variations of the other 
elements, cells were constructed of a type indicated by the 
alrangement— 


Hg — Paste — Solution and crystals — Paste — Hg, 
(a) (0) 


where a and 5 represent pastes made with different ramples of 

mercurous sulphate. The Rayleigh H form of vessel was em- 

ployed. Preliminary observations showed that when the same 

paste occupied the two limbs, such a cell had no measurable E.M.F, 
In addition, a cell typified by the arrangement— 


Amalgam 
ms ; ry 
ty & Solution _& fy 
®& ~~ and crystals” @ %® 
c S 
Paste (B) 
| 
Hg. 


was largely employed, a four-limb vessel, similar to two Rayleigh 
H form of vessels crossed, being used to set up the standard. In 
this case there are one negative pole and three positive ones, and the 
E.M.F. between any two of them may be measured. Such a cell 
not only indicates whether a particular paste is abnormal or not, but 
each of the three groups of elements may be compared with an 
external standard. Itis possible, of course, that a change resulting 
in one of the pastes may affect the neutrality of the solution, and so 
the E.M.F. of all three groups. All observations were made in a 
constant temperature room, the cells being immersed in paraffin oil. 

The earlier results of the investigation are omitted, but the differ- 
ences in E.M.F. due to pastes made from purchased samples of 
mercurous sulphate are shown by measurements made of cell No. 1 
(four limbs) and cell No. 28 (two limbs), the observations covering a 
period of rather more than two years. The pastes have been dis- 
tinguished by the letter K, H, and R; all were subjected to the 


same treatment, and advantage was taken of the latest methods for 


their preparation known at that time. 





TaBLeE I, 
~ : Clark cell 
a Clark cell, No. 1 (four limbs). | No, 28 (2 limbs ). 
observation. pa aera ae | : 
H>R. K>R, | /H>k, H>K, 
Sept. 8th, 1902 | +0 00213 | +0°00047 | +0°00166 +0 00168 
Sept. 30th, 1902) 195 45 150 104 
Oct, 23rd, 1902 | 150 | 46 104 79 
Dec, 2nd, 1902 | 123 | 43 | 80 59 
Feb, 24th, 1903 94 42 52 No obs. 
June 24tb, 1903 | 62 | 37 | 25 —- 5 
Nov. 2nd, 1903 37 | 30 | 7 —32 
Feb. 6th, 1904 27 | 41 | —000014 —50 
Jaly 9th, 1904 —000001 | 51 | — 52 —70 





It is clear that, although the effect of each paste is not known 
two of them have certainly changed, of which one is K. In the char 
curve, H > R shows the change in E.M.F. of the H group, assuming 





1902 1 wel ee 1904 


the R group to remain constant; similarly the H K curve represents 
the change in voltage of this group, K being assumed constant, and 
like remarks apply to the third curve. There is a sudden break in 


* See B.A. Report, Cardiff, 1891. 
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the directions of the curves H K and K R, shown after the obser- 
vations of November 2nd, while none is shown in H R; the deflec- 
tions consequently indicate that the element K must have changed 
in an abnormal fashion. Indeed, between November 2nd, 1903, and 
July 9th, 1904, the E.M.F. of the K group apparently increased by 
at !east 0°0003 volt--a rise of exceptional magnitude. A fall in 
voltage is the usual feature. 

The fact that the KH M.F. of a cell had changed by as much as 
0:16 per cent. was very disconcerting. It is true that a difference 
between H and R was anticipated, for H was a pale yellow colour, 
while R was grey. On the other hand, the paste K was also slightly 
yellow, yet no such difference is observed between K and R. It 
was thought that the mode of manufacture of the sulphate might 
influence the properties of the product. Mercurous sulphate is 
often prepared by precipitation, either Hg»(NO;). and Na.SO,, or 
Hg.(NOs)g and H.SO, being employed; traces of the resulting 
nitrate in the final product would certainly introduce a disturbing 
element. Again, mercurous nitrate is often associated with a basic 
nitrate, and basic salts are to be avoided, as will afterwards be seen. 
Samples of the salts were prepared by these precipitation methods, 
and the results were far from satisfactory. Two samples of the 
sulphate were also obtained from the same manufacturer ; the Clark 
cells prepared with these, differed in E.M.F. by 0:0004 volt; each 
was subjected to the same treatment and there was no observable 
difference in colour. 

A more satisfactory specification of the depolariser being desir- 
able, other modes of manufacture eliminating the above troublesome 
elements were sought. Concentrated sulphuric acid and mercury 
react very slowly at ordinary temperatures, but: much more rapidly 
at temperatures approximating to 300° C. ‘The resulting salt is 
associated with H,30,, which probably is not very difficult to 
remove if the salt be in a fine state of division. Dr. Muirhead has 
prepared mercurous sulphate in this way, and forwarded two Clark 
cells containing the product to Bushy House. A second method of 
preparation, due to livers and Shimidzu, is reported in the 
Journal of the Chemical Society (47, 639). Briefly, pure mercury 
and fuming sulphuric acid saturated with SO. are brought into con- 
tact. They react in the cold, though there is no visible evidence for 
some time, owing to the solubility of the product in the liquid ; the 
acid also becomes saturated with SO.. If the main portion of the 
liquid be removed from the salt, this latter may be freed from SO, 
by warming; mercurous sulphate associated with H.SO, is thus 
obtained. The acid is removed by washing. Dr. Carpenter has pre- 
pared five samples of the salt in this way; they were made from 
five lots of the fuming acid from different manufacturers and 
mercury distilled in vacuo at the laboratory. These sulphates were 
examined in four limb cells of the cadmium type; the results of the 
observations are given in Table II. The standard of reference is 
cell No. W 17, a cadmium cell more than two years old and known 
to have changed but little since its manufacture. 

Taste I].—Z.I./. of Cadmium Cells minus EMF. of W 17. 


Differences in hundredths of a millivolt. 





Cell No. 52, Cell No, 53. Cell No. 54, 
Date of 
observa- | j { 
tion, a | b rm a 1 be a |} b 
| | 
| | | | 
1904, | | }° | | 
April 4 | +38} —21 | —19| +38) —14} —13] + 38 | +14] —18 
April 18 | +35] —30| —20 +39 | 13 | —14| +35] +13 | —18 
May 3 | +30] —43| —20/| +32} —14 14| +34] +12| —19 
June 13 | +27 | —50} —21/| +32} —14 | —14/ +34] +410/| —19 
July 9 | +23 | —54| —21/ +30) —14 | —15; +34} +10) —20 





The pastes 52a, 53a, 54a were prepared with the same sample of 
Hy.SQ,; it was purchased and prepared in a similar manner to the 
sulphates dealt with in Table I, 54d was also a purchased sulphate. 
The remaining specimens were prepared by Divers’s method. 

{t will be observed that all the pastes change so as to reduce the 
E.M.F. of the cell; but whereas the E.M.F. of the cells prepared 
with purchased sulphates is greater than that of W 17, those made 
up with the Nordhausen sulphates have in each case a lower E.M.F, 
Cell No. 526 ia exceptional in the fall of its voltage. The difference 
in the prepared pastes, though small, condemns part of the method 
of preparation, and further investigation became necessary. 

The method of preparation adopted by Dr. Carpenter was at first 
repeated. Close observation showed that on formation the sulphate 
cakes considerably, and is accompanied at the surface of contact 
with the mercury, by a compound of a light brick-red colour. If, 
Without freeing from the acid or SO, the product is added to 
distilled water, reduction of part of the sulphate apparently occurs, 
mercury is precipitated as a black powder, and the red compound 
entirely disappears. (The mercury thus precipitated isa valuable 
addition to the paste, the conversion of mercuric sulphate to the 
mercurous condition being rendered possible by its presence.) The 
talt produced by freeing the firet product from SO, also loses the 
brick-red tint, and is finally obtained as a pure white paste. On 
prolonged washing with water, however, hydrolysis results, and the 
colour changes to pale yellow. Two samples of hydrolysed 
mercurous sulphate were thus prepared, the one being washed for one 
hour with water, and the other for 24 hours. An experimental cell 
indicated that the more hydrolysed product, if employed to set up 
& cadmium cell would cause the E.M.F. of that cell to be greater 
by 000064 volt than if prepared with the first sample. The presence 
of this hydrolysed product is therefore to be avoided, and washing 


by water prohibited. 
(Zo be concluded.) 


OUR LEGAL QUERY COLUMN. 


[Questions addressed tothe Editors for insertion in this column should 
be written on one side of the paper. Free use of fictitious names, ¥c., 
may be made. Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express. ] 


“Yacut” writes:—" Being a subscriber to your very valuable 
paper for a number of years, I have taken the liberty of sending for 
your perusal some cuttings from the Lowestoft Journal concerning 
our business. Perhaps you would not mind giving your views on 
the various points raised. I ama native of the district, and on 
returning here some four years ago, I was constantly asked to 
arrange for the lighting of this neighbourhood, being an electrical 
engineer by profession. My reply was invariably, ‘“‘ What about 
capital?” as I was but engineer-in-charge of a large works instal- 
lation and possessed very little capital. To cut the story short: 
meeting an old friend, 2 mechanical engineer, we put our heads and 
money together, bought an engine and boiler, and in our spare 
time repaired and re-modelled it for the work in hand. One 
of our supporters generously paid for the dynamo—one of 
the best procurable—and we commenced supply. Our first 
quarter’s revenue was £10; coal bill, £12; no night supply 
after 12 o'clock. Eventually we added a battery of 135 
Chloride cells, and extended our switchboard. Later on we pur- 
chased another dynamo, and eventually a fine condensing engine 
and loco, boiler—we have now been running three years and we 
supply about 60 consumers. We have the equivalent of about 1,800 
8-c.P. lamps connected. Our revenue last March quarter was £96. 
This quarter, according to present output, we hope for about £120. 
We have an abominable sanitary arrangement here, and a drainage 
scheme was prepared by the rural authority. This was put aside 
and urban powers were granted to the place to look after 
its own affairs and to make good sanitary arrangements, and 
provide pure water. The Urban Council has now slielved 
this scheme, and wants to procure a provisional order for 
the supply of electricity. Lowestoft is at the bottom of 
this. The Lowestoft Council has obtained permission to lay a 
cable to Oulton, and, of course, would like to capture this place for 
the purposes of supply. The Councillors say they do not intend to 
work the order if they get it, but simply to stop us from getting it. On 
this statement, how would our application be received by the Board 
of Trade? The Councillors say they recognise the fact that it will 
be a loss to the ratepayers for 20 or more years, but that it will be 
a valuable.asset in about 25 or 50 years. I ask—Why should we 
pay taxes for a benefit which will accrue 25 or 50 years hence ? 
Can you give. any information as to whether, and how, the Ber- 
mondgey clause, or any other clause, could be inserted in the pro- 
posed provisional order ?” 

“Yacht’s” fear appears to be that if the Urban Council in 
his district applies for a provisional order it will estop him from 
obtaining such an order, and that, if he is prevented from obtain- 
ing a provisional order, his present installation may be rendered 
useless. It is conceived, however, that his position is not one of 
any grave peril. If the application for a provisional order is 
opposed—and alocus standi to oppose will be conceded to “ Yacht,” 
it is very doubtful whether the Board of Trade will grant the 
application, having regard to the installation now in existence. It 
is feared, however, that if ‘‘ Yacht” makes an application himeelf 
he will be under a difficulty, becavse the Urban Council would be 
able to place its veto upon it, unless the Board of Trade saw tit 
to dispense with the consent of the Urban Council. 

There is another course open to “ Yacht,” which he will do well 
to consider carefully. Let him not trouble himself about provi- 
sional ordere, but simply continue his present system of supply. It 
appears that his conaumers and the people of Oulton generally are 
satisfied with the existing arrangement, and they will no doubt be 
prepared to help him in every way. Let him therefore be careful 
to so arrange bis mains (if it is possible to do so) thi they do not 
cross, either over or under any highway repairable by the Urban 
Council. Provided he does this, the Council will have no power 
to touch him, whether it obtains a provisional order or not. If it is 
necessary to cross a highway, let him get the consent of the land- 
owners on either side at the desired point where he can erect his 
posts, and then suspend the cable at a considerable height, sv as to 
be out of reach of any possible traffic. If the cables which are now 
erected comply with this requirement, it is very doubtful whether 
the Urban Council could touch him. 

The above remarks are based upon the supposition that the Urban 
Council has not adopted the Overhead Wires Act, which may have 
given it express jurisdiction to prevent cables being suspended, 
in any circumstances, over a highway. 

With reference to the Bermondsey clause, even if this could be 
inserted in the provisional order now sought by “ Yacht,” it would 
not assist him in any way. 








Civils Leave for St. Louis,—A lage number of the 
members of the Institution of: Civil Engineers left Liverpool on 
Saturday by. the Cunard liner, Ztruria, for New York, en route to 
the St. Louis Hzhibition, 
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CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
until the following week. 


An Innocent Abroad. 


1 am moved to write you by the very quaintness of this 
place which, though only a few hours from London, might 
be much further to judge by its extreme quaintness. 
Though one of the chief manufacturing towns of Belgium, 
the appearance of the place takes one back to the middle 
ages. I am here testing a Diesel engine at the works of La 
Société Anonyme des Carels Fréres. The works are down. by 
the docks. I must tell you that though Gand is an hour’s 
run by a decently fast train from Ostend, that only stops 
at Bruges, it has communication with the sea, by means 
of the most excellent canal system, to which you recently 
referred in the E.xcrricaL Review, for ships of, I believe, 
2,000 tons. Improvements are in progress now, or shortly, 
which will enable ships of 3,000 tons to come up to Gand 
from Terneuzen. I merely mention this in passing, in order 
to add some emphasis to your recent article, and the arguments 
there put forward as to the great desirableness of improving 
the depth, width, and status of the canals of England. 
Gand isa town of but 50 to 60 thousand inhabitants, yet it 
has a ship canal of the above very liberal capacity. The 
works of Carels Fréres are a striking example of the fact that 
it is not necessary to cust away all medieval picturesqueness 
from a town in order to have first-class engineering works in 
it. Belgium is practically a free trade country, and, nomi- 
nally, they should suffer as much as we do in England from 
dumping. I find that German forgings are “dumped” in 
Belgium, and are welcome here as enabling the Belgians 
cheaply to produce finished goods of a higher grade. Messrs. 
Carels Fréres are noted for their castings. I have been 
all through their shops and inspected the work both 
for Diesel engines and regular steam engines, and 
amongst the lot I have found one small blown, or faulty, 
spot, and that was not in an important place. And for 
this excellent work the iron used is just English, and 
the castings from this English iron are better than one 
usually would find in an English shop. Obviously, there- 
fore, our English coke being better than any other, there 
is no reason beyond skill and techno-chemistry why our 
foundries at home should not do equally good work all round. 
This works, otherwise, is somethmg of a model also. The 
light is as good as can be ; there is ample room, and yet the 
construction is not needlessly heavy or costly, and contrasts 
with the unnecessary costliness of some of the German works, 
A large number of the machine tools are English. In the 
works, the chiefs speak French and English, the workmen 
usually Flemish, and there is, therefore, a good deal of poly- 
glot conversation. I think it is the contrasts here that 
make the place so interesting. Coming away from the 
works, and through older parts of the town, reminds one of 
some of the old towns in Brittany, only more so. Gand, in 
fact, has in it a touch of Rouen, something of Amsterdam, 
and not a little of Dublin. Amongst all these bits of 
Gand the extreme picturesqueness is not put in the way of 
a certain amount of utility. There is an electric tramway 
here, the gauge may be a metre but it doesn’t look so much. 
There are overhead wires, but the cars run about with their 
trolley-poles lashed down, and I find that the panels of the 
cars are on hinges, and conclude that the pernicious or per- 
nickety accumulator lurks beneath the seats. The overhead 
equipment is, | am informed, new, and cars will soon be run 
without the accumulators. Churches that look as though 
they had been built in late gothic times, are apparently not 
looked down upon as places to which the harmless necessary 
“* rosette” may be attached, only they do not here call every- 
one’s attention to the point of attachment by putting a rosette 
round it. Municipal officials at home are never happy unless 
they can compel someone to go to the expense of calling 
the maximum of attention to every detail of overhead work 
by the use of rosettes and a plethora of collars and scroll- 
work, as useless as it is unnecessary. They always carry the 
conviction of a poverty of design, and remind one of the 
mouldings round the domes and sand-boxes of American 





locomotives, only just discarded in favour of plain English 
styles. Perhaps in good time the ideas of the overhead 
designer or the municipal surveyor will undergo the same 
chastening process, and there will be a chance then for a 
decently-made, properly-formed taper English pole without 
the weak S.8.S. telescope joint, whose ugliness is such that 
a collar is thought necessary to hide it, and to deceive the 
public eye into believing that there is a continuous taper 
beneath. 

The boats which run over to Ostend from Dover are 
Belgian owned, and are fitted with Marconi apparatus, 
The external manifestation of the Marconi system is three 
wires stretched fairly tightly between two horizontal bars 
about 4 or 5 ft. long. These bars are attached by an insu- 
lated wire near the heads of the fore and mizen masts—there 
is no main mast. At one bar the three wires extend down- 
ward to the operator’s cabin, and a message can be sent for 
2s. + 2d, per word. 

To return to the works, there are three main departments. 
One is devoted to stationary engines, of which the firm make 
the Sulzer type. All cylinders are sheeted in “ Russia ” 
planished iron, and superheated steam can be used up to 
any reasonable temperature without variation of construction, 
and as low as 10 lbs. of steam can be guaranteed per I.11.P.- 
hour. 

In another shop locomotives are made for the Belgian 
State Railways, and in a third new shop the Diesel engine 
is made. In the latest type the air-pump does not, as 
formerly, receive its air from the air compressed by the 
main piston, but there is now a compound or two-stage air 
pump, which is helpful to efficiency. 

Between the two stages is an inter-cooler, from which a 
good deal of the moisture of the air compressed in the first 
stage pump, is extracted. 

It might be added that by adhering to good work Messrs. 
Carels Freres are always busy. Even in the very bad time 
of two or three years ago they were not only fully employed 
throughout, but even took on men. And Belgium is a 
country whose customs are so light that it forms practically 
one of the most convenient of dumping grounds. This is 
pointed out simply for general information. 

Engineers might do worse than run over to Gand. 


Gand, August 80th, 1904. 


Electrical Rock Drills. 


Concerning “Quarry Owner’s” letter in the “ Corre- 
spondence” column of your current issue, I can furnish an 
electrically-operated percussion drill, and am prepared to 
pit the same for a sum of money against any electrically- 
driven percussion drill from America or elsewhere— 
for rapid boring, durability, economy of operation, and 


handinegs. 
A. H. Gibson. 


Station Avenue, Kew. 


[Various communications, addressed to “ Quarry Owner” 
in reply to his letter of last week, have been forwarded to 
him.—Eps. E.R. ] 





The New Patent Law. 


The Board of Trade has just issued an order, bringing into 
force on January Ist next, the Government examination 
system for patents set forth in the Patent Law of 1902, and 
from January Ist, 1905, reducing the period of provisional 
protection from nine months to six. The system of 
examination thus instituted is much less perfect than those 
of other countries, as the examiner has merely to search 
through the British patents of the immediately preceding 5” 
years to see if in these there be, in his opinion, any anticipa- 
tion of the invention set forth in the complete specification. 
This report is forwarded to the Comptroller, and if the 
Comptroller be of the opinion (from this report) that the 
invention is partly or wholly anticipated, the applicant 1s 
informed of the anticipation, and has the option of 4 
personal hearing, or of amending the specification to the 
satisfaction of the Comptroller, or, in default of either, the 
Comptroller determines whether ‘a’ reference to any, and, if 
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so, what prior specifications must be made in the specifica- 
tion by way of notice to the public. Against his decision there 
will be an appeal to the iaw officer. The examiner’s reports 
will be kept strictly secret from all but the applicant and his 
agent, but this examination must not be held in the slightest 
to guarantee in any way the novelty of the invention, or the 
validity of the patent, as, of course, the prior publication of 
the invention in other documents open to the public in 
England prior to the date of the application, or the prior 
public use of the invention, would be equally as fatal to the 
validity of the patent as the publication of the invention in 
a prior British specification. 
W. P. Thompson & Co., 
Chartered Patent Agents, 
(, Lord Street, Liverpool, 
September 1st, 1904, 





Unfair Competition. 


After reading the letters of “B.” and “ Educated 
Mechanic,” I decided to add my own experience to the list. 
| can quite endorse all that they say on the subject. I have 
been disengaged for 10 weeks, and have, during that time, 
applied for some three or four dozen situations advertised 
vacant. ‘To not one of my letters have I received a reply, 
although I have a good experience and references. As to 
applying personally at the various workshops it is quite 
useless. In nine cases out of ten it is impossible to see any- 
one in authority. Even if one does, one is generally told 
to send in a written application, which doubtless goes 
straight into the W.P.B. Advertisements such as Nos. 
8934 and 8905 in Execrrica, Review of September 2nd 
fully explain why this should be so. 

Fair Play. 





Having read the letters in your valuable paper under the 
above heading, I would like to add a few remarks. During the 
last few months I have answered dozens of advertisements 
regarding a situation, and up to the present have only had 
one reply. I would like to suggest that if advertisers get 
so many replies that they cannot spare the time or go to the 
trouble to answer each applicant separately, why not insert 
a shilling advertisement in the same paper in reply to the 
unsuccessful people? This method would be cheap and 
satisfactory. 

A few weeks ago the writer cycled 40 miles, in answer to, 
and to make personal application for, an advertised vacancy. 
The following conversation took place :— 

_“ Good morning ! 
tising.” 

“You must go back aud write to us, sending full particulars.” 

“Your advertisement didn’t say so.” 

“No, but I can’t tell you anything about it.” 

‘I thought personal application would be much the better.” 

“Yes, but you must write, and we will consider your letter; 
Sorry, good morning.” 

[ don’t know whether they have yet considered the letter, 
bat I have not had an answer. 

| do not want to infer for one moment that all employers 
are alike, because I have seen a good many, and know some 
that treat men, though out of work, as gentlemen; and 


they have the thanks of one who has been a great many 
times 


I’ve called about the vacancy you are adver- 


Disappointed. 





Electric Lighting Accounts. 


You give a short review of a recent publication treating of 
electrical lighting accounts, which, as you very justly say, 
puts the matter in a very simple and concise form, Were it 
to stop at book-keeping, no doubt it would be a valuable 
—_ of reference for those who were not trained accoun- 
ants, 

There are, however, matters which would be far better left 
untouched, or only referred to as requiring expert handling 
by those better able to deal with them (by reason of experi- 
ence gained in those particular lines), than merely through 
the books and by rule-of-thumb. It must be understood 
that to give figures as standards for depreciation and re~ 
newals is tremendously dangerous, and these should be 
eliminated in the next edition. - 


How can an accountant in the first place judge as to the 
life of plant, and electrical plant above all others? Even 
experts cannot lay down a hard and fast rule which could 
apply to each and every installation. 

Many cases could be quoted to show how utterly fallacious 
such figures are, as appear in Mr. Johnson’s book; one will, 
however, perhaps suffice. He gives 2} per cent. for build- 
ings. Nothing could be more absurd than to apply this 
rate to a corrugated iron building in an acid and sulphur- 
laden atmosphere, being the same as applied to a strong 
stone or brick building under similar or better conditions. 
One might criticise the other headings just as severely—but 
space forbids. 

The only safe and proper way for accountants, either for 
a private concern or public bodies, to ascertain what is the 
proper amount to be brought into his calculations, is to have 
the plant, buildings, &c., periodically examined and inde- 
pendently valued by those whose profession it is to do so, 
and who can be relied upon to give accurate figures accord- 
ing to the state of affairs as they find them. 

This would relieve the directors or committees of all 
responsibility, and prevent many grave errors being made, as 
would be if “template” figures were used, as suggested by 
the author of the book you review. 

Ajax. 

September 6th, 1904. 








REVIEWS. 


The Telephone Service: Tis Past, Its Present, [ts Future. 
By Hersert Laws Wess, M.I.E.E. London: Whittaker 
and Co. Price 1s. 


In his introduction, the author states that he has 
endeavoured “to describe in plain language the general 
features of a modern city telephone system, and the prin- 
ciples which govern the cost of production of the telephone 
service.” The endeavour has been successfully accomplished. 
The language is plain, but eloquent, and the descriptions 
are clear and practical. 

In brief chapters, the author traces the development of the 
telephone system from “ The Rise of a New Art” through a 
discussion of the features of “ Efficiency and Development ” 
to a description of “The Modern Telephone Exchange,” 
with “ The Multiple Switchboard and the ‘ Engaged’ Test.” 

A perusal of the last-mentioned chapter by telephone users 
would do a great deal to satisfy irate subscribers, whose 
unbelief is proverbial, and is usually expressed with emphasis. 
As Mr. Webb says, “‘ The rapidity with which an operator 
discovers that the line of a subscriber wanted is ‘ engaged,’ 
compared with the time it takes to obtain the attention of 
the subscriber when the line is not engaged, is a perennial 
mystery to the telephone user.” 

Why the telephone service is more costly, and therefore 
should be charged for at a higher rate in a city than in a 
village is explained in a chapter on “Large and Small 
Telephone Systems,” whilst “The Telephone Subscriber” 
indicates the share in the operation of the system which the 
user performs, and though it is shown that in modern 
systems the subscribers’ duties are almost automatic, there is 
still some excellent advice on telephone etiquette for the 
subscriber to absorb. “Tragedy and Comedy of the Tele- 
phone” is a chapter which lightens the way for the lay 
reader. ‘* Telephone Tariffs” is a plea for the message rate 
system, and the recognition of the “ message-mile” as the 
unit of cost, instead of the instrument, as on the flat 
rate. The two final chapters, “The Telephone in Great 
Britain” and “ Future Possibilities,” argue strongly against 
State telephones, and put in a claim for a “freedom of 
trade”? which may, to some, seem somewhat inconsistent 
with the requirements laid down in earlier chapters. ; 

The continuation of the paragraph in the Introduction 
which we have already quoted is :—* It is hoped that these 
descriptions will be useful to the telephone user, as such, and 
to the reader who is interested in the working and develop- 
ment of that most magical of modern electrical industries— 
the telephone service.” In the main we fear the telephone 
user is the “general reader,” who takes but little pains to 
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obtain useful. information, but those “interested in the 
working ” of the telephone will be glad to add this interest- 
ing and inexpensive work to their libraries. 

Those who have studied the science of the service will 
not expect to find a great deal of new material, but they 
cannot fail to appreciate the agreeable way in which the 
underlying principles, rather than the engineering details, 
are crystallised and described. We venture to think 
that to many engaged in practical telephone work this little 
book may convey something akin to inspiration as to the 
service which their subscribers are entitled to receive, and 
as to the means and methods by which such service may be 
given. 





Modern Machine Shop Tools. By W. H. Van DERwort. 
London : Crosby Lockwood & Co. 1904. 


This book well answers to its title, being a description of 
the tools, both hand and machine, in ordinary use in the 
workshop. Commencing with the hammer and chisel, the 
author takes in turn files, scrapers, surface plates, standards 
of measure aud gauges, calipurs, including micrometers as 
well as indicators, rules, squares, saws, drills, and so on 
through the whole range, passing on to screwing tackle, and 


_ soon to machine tools. He deals also with the details such 


as modes of fastening, with grinding, gearing, belting, and 
power transmission. Not only does he describe tools, but 
also the mode of using them, their treatment, cleaning, 
grinding, and so on. Indeed, the half thousand odd pages 
constitute quite an encyclopedia of the subject. 

Perhaps here and there the information is a trifle scanty. 
Thus in the chapter on “ Milling Cutters,” we find plenty of 
cutters pictorially illustrated, and on some of which the 
dimension appears we can count the teeth and learn the 
tooth spacing by calculation, but we find no reference to 
teeth numbers, and no discussion of this important detail. 
More might with advantage have been given on the subject 
of limit gauges and English practice introduced. The illus- 
trations are all of American gauges, and there is a certain 
clumsiness which is absent from English-made tools. * Wit- 
ness the illustration on page 90, and compare with the pro- 
ducts of the Newall Engineering Co. 

On the other hand, we find no description of the pipe 
thread stocks which are made by one firm in America to 
great perfection, strong and yet light. 

This book should certainly be in the hands of the appren- 
tice engineering workman. He will gain much useful 
information from its pages, and will not go far astray by 
following it, while at the same time he will be able to modify 
and vary his practice away from the strict lines of the book, 
as experience enables him to form correct judgements for 
himself. 

We know of no book which, taken as a whole, so gatis- 
factorily treats the subject of shop tools. 








BUSINESS NOTES. 


improved Insulator for Conductor Rails.—Among 
the many problems attending the substitution of electric power for 





Nw Insunator FoR ConpucToR Rails. 


steam locomotion in railway working, of no amall importance is 
the attainment of a thoroughly satisfactory means of suppoiting and 


insulating the conductor-rails. It is essential that the rail supports, 
while providing permanent insulation under the difficult conditions 
prevailing on railway tracks, should be substantial enough to with- 
stand rough usage and sufficiently strong mechanically to resist con- 
siderable vibration and shock. With a view to meeting these 
requirements, Messrs. Doulton & Co., Ltd., of Lambeth, who hav: 
had considerable experience in the manufacture of insulators of this 
class, have patented a new rail support. It consists of a pedestal of 
porcelain of substantial proportions with a large base resting direct 
upon the rail-tie and secured thereto by external malleable-iron 








New Insunator FoR ConpvuctTor Ral.s. 


fastenings. In this respect it differs considerably from earlier 
types of rail insulators in which the porcelain is supported on a 
central stud, after the manner of telegraph insulators. The con- 
ductor rail is held in position by a chair of malleable iron, provided 
with a depending stud which is cemented into a recess in the insu 
lator. The insulator shown in the illustration is fitted with a chair 
for a conductor rail of rectangular section. The same type is sup- 
plied with chairs adapted for other sections of rail, ¢g., flanged or 
channel sections. The insulator is of high-grade vitreous porcelain 
ofa form well adapted for manufacture, and it will be seen from the 
illustration that it occupies the whole of the vertical space below 
the rail, thus presenting a maximum length of path to resist surface 
leakage of current. 


Electrical Wares Exported. 


WEEK ENDING SEPTEMBER 8TH, 1908, WEEK ENDING SEPTEMBER 61H, 1904. 


Adelaide... os -» Value £206 Alexandria .. ve e- Value £96 
Alexandria .. . ee “e 46 | ”» Teleg. mat, eo «415 
Amsterdam .. ve a oe 20 Amsterdam .. - ee oe 3 
Antwerp. Elec, fuses .. »- 325 | Antwerp. Elec,fuses .. oo «6 
Auckland i ee io” Sao Brisbane .. oe ee eo «Cl 
Bombay ee oe ee ee 21 | Buenos Ayres. T'eleph.cable.. S00 
30ston ee ee oe ee 23 Calcutta oe se oe ee 406 
Calcutta .. ae on ee 8,885 | es Elec. machinery .. 11 
Cape Town .. ee ee -- 840 Canary Islands .. +e - FH 
Coronel we “~ sa ae 42 | Cape Town. Elec. machinery 613 
Dunkirk ee oe ee o- 142 ” Teleg. mat... ee = 24 
Durban ee ee ee -. 1,168 Colombo .. ee Pe a 7h 
eH -Teleg. mat. .. os ano Copenhagen... ee ee ae b 
East London on we oo 1,985 Durban “<* ee és ee 1,203 
as Teleg. mat. -- 6563 os Elec. machinery ee 850 
Gibraltar .. ee os oe 16 Kast London oe oe ee OD 
Hamburg .. ae eis es 25 | ” Elec, machinery 1,257 
Hong Kong. ‘Teleg. mat. ‘s 23 | os Teleg. mat. .. ol 
Lisbon. ‘Teleph. cable .. eo 60 Flushing a i= dt 
Maceio ae ss aes ca 33 I'remantle .. ee ée “. aa 
Madras oe as oe oo «(8 a Elec. machinery aed 
Melbourne .. oe ee oe 36 Gibraltar. Teleg. mat. .. < 
Pernambuco eo ee es 44 Hamburg eo oe - ) 
Perth as es “s e- 419 Karachi ae 20 
Port Elizabeth .. oe oe 55 | Larache ue os oi ee 0 
Rangoon .. ee ee vs. 168 Lisbon, Teleg.mat. .. eo 461 
Rotterdam. Teleg. mat. ee 10 Lyttelton, Elec. machinery .. 1 
St. John, N.B. me on ae 52 Madras os an os oe : 
St. Petersburg ee ee -- 807 ” Telephones 210 
Shanghai .. Re ae -» 119 | Melbourne .. ae i 
” Teleg.mat. .. ee B2 » Teleg. mat. 
Singapore .. ee oe ne eae Newport News ‘ 
Swimam ee ee oe ee 50 | Ostend oe oe oe “0 
Sydney ee oe oe -» 6528 | Otago.. ee ee ee ee bi 
* Teleg. mat. ee e- 393 Penang a se se -. dbl 
Townsville .. oo ee oo Se ~ Teleg. mat. . ~~ a 
Yokohama .. ais oe ee 21 | Pernambuco. Elec. machinery 1! 
Perth .. ee ee aA se §=116 
Pireus 10 


Port Elizabeth. Teleg. mat. .- 
Rio Janeiro.. ee oo ee 
Rotterdam .. ee oo ee | 6T 
” Teleg. cable 2 
St. Petersburg .. “x ee 
” Teleg. cable .. 1): i 
Santiago .. . ee a 
Shanghai .. ae co ae - 


Sierra Leone be : 
Singapore .. ee oe » 2,040 

99 Teleg. mat. .. es 4 
Sydney oe ee ee . 1,069 
” Elec. fuses ie. 4 
Wellington.. .. 274 
Yokohama .. ce se ee «=:18 
* Elec. light wire .- 967 


Total £11,480 


Foreign Goods Transhipped. 


Ostend, Elec, goods .. Value £88 { Alexandrin, Elec.mat... Value = 
Durban. ‘Telephones .. «+ &/2 

Rio Janeiro, Blec, fittings ..» 296 

pean 


Total oe 61,119 


Total .. £17,088 
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A Direct-Reading Insulation Meter and Testing 
Set.—Mr. Robt. W. Paul, of 68, High Holborn, W.C., has intro- 
duced an exceedingly handy testing set which combines several 
novel features in constructional details. Fig. 1 shows this instru- 
ment with the lid removed. The galvanometer, universal shunts, 
switches, &c., and, in fact, all the apparatus are fixed on to 
an ebonite slab, which can be lifted out on removing certain 
screws, facilitating rapid investigation in case of need. The 
galvanometer is Paul’s single-pivot, moving-coil type (described in 
a recent issue of the Exxctricat Raview), of which a special 
feature is that it does not require levelling and is practically dead 
beat. -The construction admits of the automatic raising of the coil 
from its pivot on closing the lid of the case, thus frecing the instru- 
ment of liability to injury during transit, &c. 

The scale of this instrument is shown in fig. 2, the divisions on the 
lower part corresponding to micro-amperes and those 
on the upper, reading directin megokms at 100 volts. ° 
For lower readings down to 10,000 ohms the shunts 
are employed, when the megohm reading divided 
by the shunt power used gives the result (or for 
‘rreater accuracy, with very low insulations, the 
resistance of the set can be subtracted). Any 
ther pressure up to 500 volts may be used, when 
the reading is multiplied by tie simple factor, 
pressure/100. The universal shunts are chosen 
so that large scale readings are always obtainable, 
and the internal resistance of the standard pattern 
insulation meter has been fixed at 20,000 ohms, 
which remains practically constant whatever 
shunt value is employed. It will be noted that 
an extra pair of terminals are fitted below the scale opening, which 
may be independently utilised for locating faults either by the loop 
or fall of potential methods, also for comparing low resistances, 
pressures, &c., in fact, the latter may be measured direct on the 
instrument, if required. The instrument is very compact, and the 
switches and fittings generally are well constructed mechanically. 

The firm also turn out a Mains Testing Set, very similar in appear- 
auce to the last-described one. Its points of difference are that a 


suspended coil galvanometer is substituted for the pivoted type ; 
the levelling which is necessary with this type of instrument being 
easily effected by means of two screws on the face, instead of as 
frequently by an external adjustment difficult to get at. 


In this 





Fig. 1.—DIREcT-READING INSULATION MeTER AND TESTING SET. 


instrument the scale is divided into 55 divisions on each side of the 
central zero; the universal shunts are suitably proportioned, 
and the standard internal resistance is 100,000 ohms, A 
special switch can be fitted to vary the latter resistance, but due 
allowance must then be made for the varying internal resistances 
when employing different shunt powers. Separate terminals are 
also fitted with this instrument, making the galvanometer (with 
shunts) available for small current and pressure measurement, <c., 
and for loop or bridge tests. 


Trade Announcements.—Messrs. Bray, Markham and 
Reiss, Ltd., of Blackhorse Lane, Walthamstow, have appointed Mr. 
David Alexander, 43, Mains Street, Waterloo Street, Glasgow, to be 
their sole agent for Scotland. 

The Electrical Power Storage (o., Ltd., have appointed Messrs. 
Saunders, Todd & Co., of Maritime Buildings, King Street, New- 
castle-on-Tyne, to be their agents for the Northumberland, Durham, 
and the Tees district, and Mr. J. W. Barnard, who is thesole agent for 
the E.P.S. “Q” and “ V” type cells, has arranged to place the sale 
of the “Q” and “V” and small type cells in their hands for the 
above district, so that Messrs. Saunders, Todd & Co. may be in a 
position to deal with all types of batteries listed by the E.P.S. Co. 

Messrs. Hubert Davies & Spain, electrical engineers, of Johannes- 
burg and Durban, have just opened a London buying office at 
Salisbury House, London Wall, H.C. Mr. J. Hubert Davies is in 
charge. 

The offices of the Tudor Accumulator Co., Ltd., were on the 
= inst. removed from 16 to 19, Victoria Street, Westminster, 


Measrs, Cutting Bros., electrical engineers, of Derby, have 
a a site near the railway at Stamford, for the erection of 
works. 





Steam Superheaters.—Messrs. Tinkers, Ltd., have sent 
us 8 leaflet of their steam superheater, which is one of the small tube 
type that has awakened to the folly of the cast-iron header, and is 
therefore wholly of mild steel. No particulars are given as to the 
relative area through the superheater tubes and through the boiler 
steam pipe—a figure that is necessary to be known before the working 
pressure before and after the superheater can be compared. Super- 
heaters require something more than mere bundles of tubes, and too 
many of them wiredraw the steam from 12 to 25 per cent. owing to 
insufficient area. This area ought to be stated. A test pressure of 
300 lbs. per sq. in. appears rather small for mild steel boxes that 
may reach 900° F. Otherwise this superheater consists of a cluster 
of pipe loops between two headers like all this class for the downtake 
position in the Lancashire boiler, but, as stated above, it avoids the 
ignorant error of the cast-iron header, 
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Trade Marks in China,—Messrs,. W. ?. Thompson and 
Co., patent agents, write from Liverpool :— 

“With regard to the important treaty which has been entered 
into between Great Britain and China, under which the Chinese 
Government undertakes to establish offices where trade marks can 
be registered, advices just to hand indicate that the regulations for 
carrying the undertaking into effect have been officially published. 
The British Government has assented to them, and the Japanese 
Government raises no objection; so that the regulations will, no 
doubt, be put into force if they are assented to by the U.S. Govern- 
ment. Briefly, the regulations are as follows :— 

“Any person desiring to use a trade mark in China must first 
register the same according to these regulations. The Board of 
Commerce shall establish a bureau of registration. Every appli- 
cation must contain a statement giving a general description of the 
trade mark, the class and particular kind of goods for which it is to 
used. The application will be placed on file for three months, and 
advertised by the bureau, and if no one petitions against it, it will 
be registered. If two persons apply for similar trade marks, the 
first applicant will receive registration, but in the case of a trade 
mark already registered in a foreign country, the date of such 
foreign registration will be recognised, if application in China be 
made within four months. During the first six months of the 
establishment of the bureau, applications can be made for regis- 
tration of trade marks already registered abroad, and the bureau 
shall recognise such trade marks as entitled to precedence. Any 
mark which has-been publicly applied in China to a special article 
for more than two years before application for registration cannot 
be registered. Suits for infringement by foreigners against Chinese 
are tried by a local magistrate and the consul sitting together, but 
if both parties to the suit be foreigners, the Consular Court has 
jurisdiction. Penalties for infringement are very severe. 

“It is believed that the new treaty will prove very useful, as 
trade marks that are registered will be more efficaciously protected 
from any infringement, but omission to register may involve loss of 
rights.” 


Petrol-Electric Railway Coaches.—We are informed 
that, in spite of very severe competition from manufacturers in 
America and other countries, the Wolseley Tool and Motor-Car Co., 
Ltd., of Adderley Park, Birmingham, have secured an order for a 
large six-cylinder petrol engine to develop at normal revolutions 
140 p.u.P. The order has been placed by the General Electric Co., 
of Schenectady, New York, for the first of their new petrol-electric 
railway coaches. Very considerable interest has been manifested 
in America, as elsewhere,jin the extensive experiments of the North- 
Eastern Railway Co. with their petrol-electric automotor railway 
coaches. These first two coaches have now, we understand, passed 
through all their extensive series of tests, and are running in public 
service between Scarborough and Filey. It will be remembered 
that the Wolseley Co. supplied two special 90-H.P. petrol engines 
for these coaches, after experiments had been made with several 
other types of motors. The North-Eastern engines have four 
cylinders 84-in. bore by 10-in. stroke. The new ones for America 
are to be 9-in. bore by 10-in. stroke, six cylinders. Itis said that, 
after the experimental run of the first engine, orders for a further 
considerable number of engines will be placed with the Birmingham 
company. 


Private Telephone Contracts.—The tender of the 
Private Wire and Telephone Installation Co., Ltd., has been 
accepted for installing electric light, electric bells, and telephones 
throughout “Baltic House,” a large building now in course of 
erection in Leadenhall Street, E.C. Among other contracts lately 
received by the same company may be mei.tioned installations for 
the hospital at Walton-on-Thames, the offices of the Equity and Law 
Life Assurance Co., of Lincoln’s Inn Fields, Messrs. Batger’s new 
premises in Whitehorse Street, Ratcliffe, and Messrs. Oooper, Den- 
nison & Walkden’s premises at Bermondsey. 
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Catalogues and Lists—The Execrric Construction 
Co., Lrp., of Bushbury Engineering Works, Wolverhampton, have 
issued a large hanging show-sheet with a view to keeping their 
various electrical machinery manufactures even more prominently 
before the eyes of engineers. A neatly-planned design embodies 
about a score of excellently-executed half-tone illustrations showing 
some of their 750-xw. traction generators, 1,500-kw. polyphase 
generators, 600-xw. two-phase sets, rotary converters, transformers, 
switchgear, and their different types of motors for colliery and 
machine-driving service. A bird’s-eye view of the works appears at 
the head of the design. 

An 8-pp. pamphlet has been received from the AMERICAN ELEc- 
TRICAL NOVELTY AND ManvractuBina Co., Lrp., of Charing Cross 
Road, W.C., detailing their ‘ Ever-ready ” electrically-propelled 
clock. A very artistic design in colours embellishes the front cover, 
and excites an interest in the contents of the list. R 

A new circular issued by Mussrs. Ernest F. Moy, Lrp., describes 
their type No. 68 triple-pole knife-switches for pressures up to 550 
volts, in cast-iron cases. 

We have received from the Enpison & Swan Unitap EL&crtRIc 
Lieut Co., Lrp., three new sections of their catalogue, namely, 
Section I., “Royal Ediswan” Lamps; Section IV., Measuring In- 
struments ; and Section V., Wires and Cables. Section I. contains 
illustrations showing all the latest forms of “Royal Ediswan” 
lamps, and embraces high and low voltage standard lamps, high 
candle-power lamps, “ Queen” reflector lamps, obscured, tubular, 
crinkled and olive lamps, “ Royal Ediswan” traction and ship 
lamps, and a large variety of special small bulb patterns, as well 
as focus, cell viewing and radiator lamps. Some useful infor- 
mation is also set forth at the commencement. Section IV. con- 
tains measuring instruments of all sorts; a large number of pages 
are devoted to the “ Ediswan” gravity and moving-coil instruments. 
Tables of dimensions and diagrams for mounting are also provided. 
Amongst moving-coil instruments we notice the “Sector” and 
‘“‘ Hdgewise ” patterns; the former can be provided either to mount 
direct on the switchboard, or on brackets when required to revolve, 
or for fixing at end of slate. The Edgewise pattern is provided 
with the usual bracket for moving in a vertical plane, but can also 
be fitted on the top of the switchboard. ‘ Ediswan” separate 
shunts for ammeters also milliampere and millivolt meters, built on 
the moving cell principle, Cardew voltmeters, cell-testing instru- 
ments for small readings, and portable instruments for large readings, 
lamp-testing ammeters, detectors, galvanometers, &c. Section V. 
is devoted entirely to wires and cables, which are listed in large 
variety, in vulcanised and pure rubber, lead-covered, armoured, 
concentric. and many other patterns. Flexible cords receive special 
attention; they include flexibles for dynamos and switchboards, 
motor-cars, ships, bells, telephones, &c., and some very useful pages 
are added for fuse, binding, and resistance wires. The introduction 
comprises some useful information on joint-making, a table for cal- 
culating fall of potential, and a wiring table for “ Royal” lamps. 
These sections are now being circulated among the trade, and 
buyers of such goods who do not receive copies should drop a 
card to the company at Queen Street, EC. 

The St. Hextens Caste Co., Lrp., which, we understand, has 
obtained very satisfactory results from the past year’s experience 
under the reorganised arrangements, has just issued a booklet of 
some 48 pp. descriptive of their “ Dialite” cables, which are being 
widely used for electric lighting purposes. The book has been 
brought out for the purpose of telling exactly what “ Dialite ” 
cables are, and it contains particulars. of various tests, as well as 
copies of testimonials, and a list of towns for which such cables have 
been supplied. It further contains other information which the 
company has hitherto only had in separate manuscript form, but 
which may prove of interest to those concerning themselves with 
the use of electric light cables. Among the pictures in the book are 
some photographic views of the company’s cotton and siik-covering 
strip, the power house, a longitudinal machine, a stranding machine 
in the main cable shop, also the dry-core shop. 

A copy of the ninth edition of the illustrated price list of the 
Untversat Exxzctric Suprry Co., of C.-on-M., Manchester, is 
before us. It details a large variety of bells, batteries, terminals, 
medical coils, small electric motors and dynamos, model tramways, 
electric lighting accessories, and sundries. 

Pamphlet No. 172 of the Brrrish THomson-Hovston Co.’s series 
contains an illustrated description of the ondograph. 


Gradon v. Fleck.—At Newcastle County Court on the 
24th ult., his Honour Judge Greenwell heard an action in which 
Thompson Gradon, jun., carrying on business as an electrician in 
Barras Bridge, Newcastle, made a claim for £25 against William 
Cuthbertson Fleck, builder, Newcastle and Gosforth, being the 
balance of an account for an electric light installation in the 
Bigg Market premises belonging to Mr. Robert White, wholesale 
jeweller. 

Mr. Meynell (for the plaintiff) said (according to a report of the 
case in the Newcastle Chronicle), that defendant was engaged to 
build certain premises in the Bigg Market for Mr. Robert White, in 
1902. Messrs. Mould & Tasker were the architects for Mr. White. 
In January, 1903, the architects asked the plaintiff to tender for the 
electric lighting work in connection with the building, and the 
plaintiff tendered, his tender being £55, which was accepted. 
Plaintiff did the work, and there was no complaint made about how 
it had been executed. When he applied for payment the architects 
said they had ordered the work as agents for the builder. A dis- 
pute had arisen between the builder and the architects about the 
quality of some of the building work; in fact, the building was 
falling, but this had nothing to do with the work that the plaintiff 
had done, As.a consequence, Mr, White had refused jto pay, and 





the architects had refused to certify for more than 90 per cent. of 
the contract price, Plaintiff subsequently received £30, under a 
special certificate from the architects. Their remedy was against 
Mr. Fleck, under the terms of the contract. The position was this: 
Plaintiff got his orders from the architects; the architects said they 
acted as agents for Mr. Fleck. The plaintiff sued Mr. Fleck, and 
must prove the architects’ authority to give orders on bebalf of 
Mr. Fleck. That, he submitted,was proved by clause 20 of tho 
contract. 

Mr. Mundahl, for the defence, submitted that the architects 
never directed the defendant to pay anything else but the £30 that 
had been paid. The defendant had paid over to the plaintiff all 
the money he had ever received in respect of this matter. Mr. 
Mundahl quoted parallel cases to show that the building owner was 
the person liable where a contractor had taken no steps to make 
himself personally liable, or had not made any contract with a 
specialist. 

His Honour reserved judgement. 


Brush Contracts.—The Brush Electrical Engineering 
Co., Ltd., have secured the following contracts :— 


Auckland Electric Tramways Co.—Seven complete electric tramcars. 
Paisley Tramways (per Mr. W. M. Murphy).—Five single trucks. 


Copper.—Messrs. Merton’s August statistics relating to 
copper show a moderate increase in the visible supply, the total at 
the end of the month being 13,415 tons as compared with 12,282 a 
fortnight earlier, and 12,867 tons at the end of July. Actual stocks 
amount to 6,990 tons as against 6,117 tons on July 31st, and total 
supplies reached 29,895 tons as compared with July’s 28,339 tons, 
American shipments being on a larger scale than for five months 
past ; while the receipts from other quarters were quite normal. 
Deliveries continued to increase as a result of the better consumptive 
demand, and amounted to 29,347 tons for the month, being greater 
than for any month since April last. 


Wages in the Engineering Trade,—Notice has been 
received by Mr. Ratcliffe, the north-east coast organising delegate 
of the Amalgamated Society of Engineers, from Mr. Robinson, the 
Employers’ Fedgration secretary, giving two months’ notice of a 
reduction of 2s. per week on time and 5 per cent. on piece rates, to 
take effect on the first full pay after October 22nd. The standard 
wage at present is 35s. per week. Over a year ago the engineers of 
the north-east coast suffered a reduction of 1s. per week, and in the 
spring of this year the employers gave notice of a reduction of 2s. 
per week and 5 per cent. on piece work. The men put in a counter 
demand for 2s. per week advance, and -after futile conferences at 
York and in London the wages question was allowed to fall into 
abeyance. Now by the further notice for a reduction the employers 
have raised the whole question.—The Times. 


Imports of Foreign Electrical Apparatus. — The 
value of the foreign electrical goods and apparatus imported into 
this country during July last is returned at £50,401, bringing up 
the total for the first seven months of the year to £434,499, as com- 
pared with £421,400 in the first seven months of last year. 


Annual Holidays.—Messrs. Holden & Brooke, Ltd., of 
Sirius Works, West Gorton, Manchester, announce that their works 
are to be closed from September 5th to 10th, inclusive, for the 
annual holidays. : 


Smoke Nuisance Prosecution.—The City of London 
Electric Lighting Co., Ltd., were fined £10 and costs the other 
day for allowing black smoke to escape from one of their chimney 
shafts in such volume as to be a nuisance. The magistrate was 
assured that no pains were spared on the company’s premises to 
comply with the requirements of the law; and his worsbip is 
going to pay a visit to the works, and see for himself what th 
company are doing 


Horsfall Destructors.—In May last the Horsfal! 
Destructor Co., Ltd., received a telegraphic order for a complet: 
destructor plant for the city of Lorenzo Marques, Delagoa Bay, eicii' 
weeks being allowed for the delivery of the plant, which include: 
destructor cells, dust catcher, steel buildings, steel chimney, boile: 
&c. We understand that the whole plant was placed on board one 
steamer at Liverpool within the specified time, and is now i» 
process of erection at Delagoa Bay. The Horsfall Co. has als 
recently received new orders for destructors for Kingstown (Co 
Dublin), and for Ilkley, Windsor, Luton, Bromley, Chiswick, Brid 
port, Gorton, and Leigh. Horsfall destructors have been recently 
completed and put into operation at Cairo, Zurich, Folkestone, 
Swansea, and Stourbridge. 


Dissolutions and Liquidatiens.—The Pioneer Electric 
Co., Ltd., is winding up voluntarily with Messrs. J. F. Albright and 
R. Dand, of 66, Victoria Street, S.W., as liquidators. : 

Creditors of the Electric Extension Co., Ltd., must send parti- 
culars of their debts, &c., to the liquidator, Mr. C. E. Ruckley, 12, 
St. John’s Lane, Liverpool, by October 1st. 

The “ Lancashire” Patent Belting and Hose Co. is winding up 
voluntarily with Mr. Thomas Pilling, 30, Brown Street, Manchester, 
as liquidator. ‘ : 
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Electrical Mluminations.—The Brooklyn Edison isa 
monthly publication issued by the Edison Electric Illuminating 
Co.,0f Brooklyn. The August issue is full of charming examples of 
electrical illumination effects at Coney Island, where Dreamland 
and Luna Park are most lavishly illuminated and decorated at night- 
t'ne, affording a most attractive display. The Dreamland tower, 
the great white entrance to, and the night scene in, Dreamland, also 
the views from the water, are fascinatingly beautiful. It is stated 
{hat in Dreamland there are more incandescent lamps lit than are 
fund in many cities of considerable size, and as many as were 
utilised in the whole of Coney Island last year. The supply, it 
ed hardly be added, is taken from the system of the Mdison 
( lectric Illuminating Co., that being considered a better arrange- 
ent than an isolated plant could afford. 


Bankruptcy Proceedings.—A meeting of the creditors 

f James Wm. Hunter and Albert Clapham, trading at 101, Kirk- 

all Road, Leeds, as the Yorkshire Motor Car and Electrical Engi- 

veering Co., was held on Friday, when accounts were presented 

owing liabilities amounting to £3,415, assets valued at £2,047, and 

» deficiency of £1,367 14s. Mr. W. H. Platts was appointed trustee 
ith a committee of inspection. 


New Arc Lamp Coupling.—Mr. G. Braulik, of Upper 
‘hames Street, London, has introduced an ingenious arc lamp 
coupling. In this device the lamp is hung on to a carrying plug, 
vhich in turn is hung from the suspension rope, The carrying plug 
is drawn up into a socket, in which is arranged a coupling cup con- 
isting of small hinged pieces, which normally support the carrying 

plug. To release the lamp, it is only necessary to haul up slightly 
the lamp and carrying plug, when the latter forces open the coupling 
cup, and allows of the lamp and plug being lowered clear of the 
socket. In its descent, the carrying plug adjusts the coupling in 
readiness for supporting the lamp when the latter is again 
hauled up. 


Plant for Sale.—The Sunderland Corporation is offering 
some Willans-Holmes steam dynamos, Crompton single-phase alter- 
nators, and a number of transformers for sale. For particulars, sce 
our advertisement pages to-day. 


Annual Outings.—Last Saturday the employés of 
Messrs. Stegmann & Co., of Clapham Junction, to the number of 
about 30, went for theiraunual outing to Brighton. After luncheon 
at the “Queens,” the remainder of the day was occupied with various 
excursions. 

On Saturday last the employés of the electrical departments of 
the Sir Hiram Maxim Electrical and Engineering Co., Ltd., went 
for their annual outing to Clacton-on-Sea. All did justice to Sir 
Hiram Maxim’s invitation to partake of dinner served at the North 
Avenue Restaurant. Tea was provided by the kindness of the 
directors ofthe company. Mr. A. W. Hill, the works manager, in 
presiding, said that the fact that they were gathered there in 
greater numbers than they had ever been before spoke for itself of 
the appreciation shown by the electrical profession for their various 
manufactures. 


Section <A, 
London: 


Book Notices. — “Science Abstracts.” 
Physics; Section B, Electrical Engineering. Vol. VII. 
KE. & F.N. Spon, Ltd, 1s. 6d. each. 

“Transactions of the Institution of Civil Engineers of Ireland.” 
Vol. 30. Dublin: John Falconer. 

“Modern Electric Practite.” Vol. 1V. By Magnus Maclean. 
London: The Gresham Publishing Co. 

“The University of Leeds: Prospectus of Classes and Regula- 
tion for Degrees in Arts and Science, and Regulationsas to Admis- 
sion of Students, &c.” Session 1904-5. 

“Etude sur les Résonances dans les réseaux de distribution par 
courants alternatifs.” By G. Chevrier. Paris: L’Eclairage Elec- 
trique. 

“Atti della Associazione Elettrotecnica Italiana.” Maggio- 
Giugno, 1904. Rome: Sede Centrale, 397, Corso Umberto I. 

“ Electric Smelting and Refining.” By Dr. W. Borchers. Trans- 
lated from the third German edition, with additions, by W. G. 
McMillan, Second English edition, London: Chas. Griffin & Co., 
Ltd. 21s, net. 
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LIGHTING AND POWER NOTES. 


Aberdeen.—At a recent meeting of the Gas and 
Electric Lighting Committee of the Aberdeen T.C., it was resolved 
to recommend that the charge for electric light be reduced by one 
halfpenny per B. of T. unit. 


Barnsley.—A L.G.B. inquiry was held recently into the 
application of the Corporation to borrow the sum of £6,868 for 
extensions of plant, mains, and street lighting. The amount 
borrowed by the Corporation for electricity purposes to date is 
£51,228, and under the present loan it proposes to crect an additional 
6 arc lamps for street lighting. 






Barton.—The R.D.C. has decided not to assent to the 
application of the Lancashire Electric Power Co. for a prov. order 
to supply current in the Council’s district, it being anticipated that 
better terms can be obtained from neighbouring local authorities 
who have obtained orders. 


Batley.—The Corporation has decided to reduce tke 
price of energy from October Ist, for the second and subsequent 
hours per day, from 3d. to 2d. per unit. 


Bolton.—The Corporation . Electricity Committee has 
adopted the following scale of charges for energy supplied to cotton 
mills, &c. :—Consumers using 500,000 units and upwards per annum, 
10 per cent. off ordinary charges: consumers of 750,000 units, 124 
per cent. off ; 1,000,000 units, 15 per cent. off ; 1,250,000 units, 174 
per cent. off; 1,500,000 units, 20 per cent. off. 


Castleford.—The . of T. has informed the U.D.C. 
that it is not prepared to extend the E.L. order, but intimates 
that a fresh application might be made about November 6th, when 
the order expires. 


Clonmel.—The Joint Committee of Management of the 
asylum has called for tenders from expert electrical engineers, to 
make an examination of the institution, with a view to scheme of 
electric lighting, the fee not to exceed £10 10s, 


Continental Notes.—SwirzerLaAnp.—An international 
convention for the regulation of electric power is now being 
negotiated between Switzerland and Germany. The agreement 
refers to the utilisation of the Rhine at Lanfenburg, and the project 
contemplates the generation of electrical energy to the extent of 
50,000 H.P. 

GrERmany.—A ccntral electric lighting station is about to be estab- 
lished in the town of Furstenfeld. 

Iraty.—La Societa per la Ferrovia Elettrico di Valle Brembana 
has applied for a concession to put downa plant to utilise the water- 
power of the River Brembo at San Gallo in the generation of elec- 
trical energy for lighting and power purposes. 


Darlington.—The T.C. has decided to supply energy at 
37d. per unitto consumers of not less than 20,000 units per annum 


for lighting purposes. 


Davyhulme.—l!'or the supply of current to this district, 
the local authority has declined an offer by the Lancashire Electric 
Power Co., being of opinion that more satisfactory terms can be 
obtained from neighbouring authorities (Manchester or Salford) than 
from a private company. 


Heckmondwike.—A new Willans-Dick, Kerr lighting 


set of 330 xw. has just been installed at the Council’s electricity 
works, 

india.—Messrs. Burn & Co., of Howrah and Calcutta, 
have installed an electric plant at the Kankinarrah Jute Mills for 


lighting and power purposes, consisting of three sets of Belliss 
engines, each of 50.4.P., direct coupled to Clayton generators. The 
switchboard is arranged to run all three sets in parallel for lighting 
purposes or to use one set for power purposes only. The same firm 
has recently put down a lighting and power installation for the 
military department at{Fort Attock, N.W.F., the electric lighting 
of the Burmah Railway shops at Insein, a power installation at the 
Howrah Saw Mills, &c. Messrs. Burn & Co., of Calcutta, have also 
applied to the Government of Madras for license to supply elec- 
trical energy throughout the municipal area. It is proposed to 
erect works and supply electricity by underground or aerial mains, 
whichever may be approved by the Local Government. The 
license is to run for 42 years, at the end of which time the Govern- 
ment can exercise the right to purchase. Messrs. Crompton & Co. 
are already in the field, but the terms of Messrs. Burn’s proposal 
appear more favourable. 


Llanelly.—At a recent meeting of the U.D.C., the 
agreement with the British Insulated and Helsby Cables, Ltd., 
was further considered. The company stated that they could not 
see the deputation appointed by the Council, pending an appeal 
which they proposed to make against the judgement of the High 
Court in the preeent action with the Tramway Co. A communica- 
tion had been received from the B. of '’. asking what ateps had been 
taken to carry out the electric lighting order. 


Leeds.—The Corporation Lighting Committee has resolved 
to light all the tramway routes in the city by electric arc lamps, for 
a mile from the junction of Briggate and Boar Lane. 


Llantrisant.—The U.D.C. has informed Mr. G, Vaughan 
Fowler that it would offer no opposition to the proposed application 
for a prov. order for E.L, in the district, provided that the position 
of the Council was not in any way compromised. 


London,—Portar.—The B.C. has received applications 
for the supply of energy at Hackney Wick totalling about 35 xw., 
and has decided to lay a feeder and distributing main to supply 
this area at an estimated cost of £1,400. 


Melbourne.—The City Council has authorised the 
borrowing of £25,000, the balance of £7,000 which the Electric 
Supply Committee are entitled to borrow, for the carrying out of 
additional works in connection with the Council’s scheme of electri- 


city supply. 
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New Zealand.—The Hawera B.C. has accepted the local 
electric light company’s tender of £2 3s. 9d. per 40-c.P. lamp for 
street lighting for five years; the lamps to be lit from sunset until 
11 p.m. 

New Prymovry.—The Council has agreed to the terms of 
the Brush Electrical Engineering Co., of Sydney, for installing 
the electric light into the town, and the estimated cost is £5,200, 
Water power is to be utilised for generating purposes, and will be 
conveyed a distance of about four miles to the power house. Alter- 
nating current machines of 67 H.P. and 2,200 volts coupled to 
Gilkes double vortex turbines are to be put down. The energy is 
to be conveyed to a distributing station by bare copper conductors, 
and there transformed down to a pressure of 200 volts for street and 
private lighting.— Australasian Hardware. 


Oldbury.—The U.D.C. has agreed to transfer its E.L. 
order to.the British Electric Traction Co.,.upon condition that the 
company pay the Council 5 per cent, upon the gross receipts, 
and also that they ‘construct a. tramway from Blackheath - to 
Oldbury. 


Ormskirk.—The U.D.C. has rescinded the minute 


approving of the draft agreement of the Council with the National 
Electric Power Supply Co. 


Paris,—The various districts of Paris have, for electric 
lighting purposes, bsen divided up into sections, and each section 
has been specially conceded by the Municipality, to a different 
company. The concessions which these companies hold begin to 
expire in 1907, and the Municipality is by no means disposed to 
renew the concessions on the old terms, there being a strong ten- 
dency towards municipalisation. 

A technical and scientific committee has. now. been appointed 
tu study the question and to advise the Council. The ques- 
tion of the City taking over the electric lighting concessions 
is somewhat complicated. The various conduits made by 
the electric companies to carry their cables become, by the 
terms of the agreement, the property of the City at the expiration 
of the present concessions. There are 628 kilometres of such con- 
duits and canalisations. _On the other hand, the City Administra- 
tion is not obliged to purchase the generating stations and sub- 
stations now the property of the companies, neither are the 
comparies obliged to sell. The connecting branch wires to each 
consumer remain the property of the companies. 

The question is a difficult one to settle, for the conduits 
and canalisations would be of no use to the City without 
the generating and power stations and the branch connec- 
tions. Neither could’ the companies continue to exploit 
their concessions without the City conduits and carfisations, 
for it is certain that permission to open up fresh conduits would 
be refused. Unless the City is prepared to spend a large sum 
in building new generating stations and in fitting up new branch 
connections, the matter will probably end in a compromise. 


Prestwich.—|'or the purpose of electrically lighting the 
district of Prestwich (under the Prestwich Lighting Order of 1900), 
the Salford Corporation is seeking power to borrow asum of £5,000. 
By a preliminary order, Manchester obtained power to supply elec- 
tricity to Prestwich, but in May, 1903, the order was transferred to 
Salford, with an obligation attached that it should be carried into 
effect within two years. In order to do this, station buildings had 
to be erected and mains laid; and itis to meet the cost of these 
that a loan of £5,000 is now asked for. At the L.G.B. inquiry last 
week no opposition was offered. 


Queensland.—<According to a contemporary, an electrical 
plant has been installed at the Moreton Central Sugar Mill, Nam- 
bour, and the question of lighting the town by electricity from the 
mill, is under consideration. 


Redcar.—The B. of T. has written to the U.D.C., 
inquiring whether it proposes to take any immediate steps to 
carry out the obligations under the E.L. order obtained in ‘1900. 
At a meeting of the-Council on September 1st, the chairman said 
that the income likely to be derived from private consumers was 
still under investigation. 


Redruth.—The Urban - Electric Supply Co. is rapidly 
extending its operations, : The number of consumers of electric light 
has steadily increased, there being now. between 500 and 600, repre- 
senting the equivalent of 28,444 8-c.p. lamps, and Redruth streets 
are lit with 172 incandescent and two arc lamps. 220 H.P. of 
motors has also been installed for driving machinery. 


Sowerby.—The Parish Council has decided to accept the 
tender of the Northern Counties Electric Supply Association for 
lighting the public lamps, the price to be 28s. 6d. per lamp for 
1,385 hours, with an approximate 40'o.p. The Thirsk Gas Co.’s 
tender was 29s. per lamp for the same number of hours, and % 
offered to fit 20 of the lamps with incandescent burners, 


Sunderland.—On the recommendation of its electrical 
engineer, the Lighting Committee has resolved, subject to approval 
by the T.C., to install at the sub-station at Pallion an additional 
three-phase machine, at an estimated cost of £3,000, to cope with 
the increased demand for energy. — 


Sydney,—The municipal electric supply was inaugurated 
on July 25th last. The area‘lighted is from Circular--Quay to the 
Redfern railway station, and in the opposite direction from Hyde 





Park to portions of Darling Harbour. The energy was switched on 
to over 200 public lamps. The work of erecting the second engine was 
concluded during last -week, when satisfactory tests were made. 
The remaining areas, viz., the William Street and George Street 
West blocks, were expected to be lit about August 20th. 


Willenhall.—The U.D.C. has given notice to the 
Midland Electric Corporation for Power Distribution, requesting 
it to lay down distributing mains for the purpose of a gencral 
supply throughout the whole of the streets in the Council's area, 
and, if necessary, to enter into an agreement with the Corporation 
for the supply of electricity for street lighting for a term of three 
years. 


Windsor.—Damage amounting to nearly £3,000 was 
caused by a fire at the electric light works on September 2nd. 


Wisbech.—A 1L.G.B. inquiry was held on Tuesday 
relative to the application of the T.C. for a loan of £25,000 for 
E.L. purposes. There was a considerable amount of opposition. 


Wrexham.—At the quarterly meeting of the T.C. on 
Tuesday, a report of a sub-committee, proposing an extension of the 
electric supply plant, came up, and after discussion, was adopted, 








TRAMWAY AND RAILWAY NOTES. 





Belfast.—The following is the approximate estimate for 
the conversion of the Belfast tramway system from horse traction 
to electric traction :—Relaying permanent way, £412,456; bonding, 
£7,785 ; overhead equipage for 41 miles2 furlongs 2°34 chains, at 
£1,350 per mile, £55,730; distribution system, £54,000; extension 
of distributing station, £85,000; 200 cars, £135,000; car-sheds, 
shops, £46,000—total, £827,000. 


Birkdale,—The U.D.C. has informed the Southport 'T.(’. 
that it does not intend to sell its tramway undertaking, which has 
been leased to the Southport Tramways Co., Ltd. 


Bury and Manchester. — The tramway line from 
Whitefield Railway Station te the Bury boundary is now finished. 
Very shortly the Salford cars, which now run through Prestwich to 
the Whitefield Railway Station, will run over it, meeting the Bury 
cars at the boundary. Direct communication. between Manchester 
and Bury, by electric car, will thus be established. 


Fife—The extension of Kirkcaldy to the neighbour- 
ing burgh of Dysart is expected to take place shortly, and, in 
conjunction with the extension, there is the further prospect, 
through the enterprise of Mr. Wemyss, of Wemyss Castle, of a 
line of tramway being laid through the Wemyss estate, and 
eventually passing v/é .Buckhaven and Methil, all the way to 
Leven. This system would also connect with the Kirkcaldy 
tramway. 


Gilasgow.—Lord Balfour of Burleigh, late Secretary for 
Scotland, has been appointed by the Board of Trade, referee in the 


_ dispute between the Glasgow Corporation Tramways and the Paisley 


District Tramways Co. as to running powers by the former's cars 
over the latter’s system to Paisley Cross, 


Heywood.—The difficulty which has existed for some 
time with reference to the tramways here, has not yet been solved. 
Last week representatives of the Tramway Committees of Heywoo:, 
Bury, and Rochdale met to consider further proposals for ths 


. working of the Heywood lines. The Heywood Council suggests « 


21 years’ leage of the lines within the borough, whilst the neigh- 
bouring authorities want a 30'years’ lease. There are also difference: 
as to which authority is to supply the energy for working the lines. 
Another conference is to be held. 


Italy.—Writing to the Gazette de Frankforl, a Milav 
correspondent states :—The employment of electric traction on the 
Monza-Milan line, which formed the first experiment of the kind on 
an established European railway, has been definitely abandoned, tlic 
new system not having falfilled the expectations of the authorities, 
more particularly from a financial point of view. On the line in 
question, as well as on the Poggio-Rusco-Bologna section, the em: 
ployment of accumulator traction has not given good results, and 
to-day there are only two important railways in Italy on which 
electric traction is employed—that of Milan-Gallarate-Varese-Porto 
Ceresio (Lake of Lugano), on which the Thomson-Houston con- 
tinuous current system with third-rail is being adopted. 
It is proposed to extend this line, in course of time, a3 far a8 
Lugano. The other line, on which a high-tension alternating cur- 
rept system is employed, rans from Lecco, on Lake Como, to 
Collico, where it divides into two sections, one running to Chio- 
venna and the other to Sondrio. In regard to the two last-named 
lines, it is stated that the working will prove satisfactory from 4 
technical point of view, but it is doubted, in view of the high first 


‘cost, whether it will prove remunerative from a financial aspect. 


In addition to the foregoing, there is a tramway about 10 miles long 
between Milan and Monza, which is worked by the Edison Oo. 


(Continued on page 423.) 
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NORTH METROPOLITAN ELECTRIC POWER SUPPLY AND TRAMWAYS. 


WE recently referred at some length (ELECTRICAL Review, 
July 29th) to the opening of the first section of the Metro- 
politan Electric Tramways, which took place on 22nd alt., 
and to the simultaneous inauguration of the main power 


the plant and tramways. As announced in a recent issue, a 
further section of electric tramways, laid down by the 
Middlesex C.C., and leased by the Council to the Metro- 


politan Electric Tramways, was opened for public traffic on 


Brimspown Powsr Station: GENERAL VIEW. 


station of the North Metropolitan Electric Power Supply 
Co. at Brimsdown. The situation of these two under- 
takings, which are practically under the same control, 
and the favourable prospects which lie before : them, 
endue them with more than the ordinary degree of import- 
ance, and we are, therefore, very pleased to 'be enabled, by 
the courtesy of the respective companies, to place before our 
readers further details of both:systems, with photographs of 


) 


August 20th, and doubtless’we shall hear of many more 
additions to the network of routes in operation as successive 
portions are electrically equipped and completed. Another 
two miles of the company’s tramways was opened in 
Tottenham on the 24th ult. 

We shall first describe the generating station at Brims- 
down, an installation of exceptional interest, as in its design 


are embodied the most advanced ideas of the day in respect 
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of the generators, switchgear, and system of distribution. 
As the power house, sub-station, and distributing system 





VIEW OF CRANE AND COAL-HANDLING ; PLANT. 


was originally in- 


is of steel, and was built by Messrs. Piggott & Co., Ltd., 
of London and Birmingham. It is 125 ft. in height from 
the top of the brick pedestal, and 160 ft. from the ground 
level. The shaft is lined throughout with firebrick, carried 
on angle irons riveted to the shell at intervals of 15 ft. As 
will be gathered from our view of the exterior, the station 
buildings have a handsome appearance, the steel shaft being 


by no means ungraceful. 


A travelling electric crane, made by Messrs. Smith and 
Sons, of Rodley, near Leeds, with Siemens Bros.’ electrical 
equipment, and fitted with a grab of 15 cwt. capacity, 
runs on rails along the edge of the dock, and is used 
for discharging coal from the barges. The crane is 
slewed so as to bring the loaded grab over the hopper 
of an Ingrey coal-weighing machine, into which the 
coal is delivered. The machine indicates the weight of each 
load of coal by a pointer upon a dial, and integrates the 
total, which is shown on a second dial of the cyclometer 
type. From the weighing hopper the coal passes through a 
shoot to a coal-filler beneath the floor level, and is thence 
carried by a bucket chain conveyor to the coal bunkers over 


the stoking floor in the boiler house. 


The conveyor was supplied by Messrs. Babcock and 





tended solely for 
the tramway sys- 
tem, the scheme 
was prepared and 
carried out by the 
chief engineer of 
the Metropolitan 
Electric Tramway 
Oe, Be. An Be 
Pott, M.LE.E., 
while the power- 
house buildings 
were designed by 
Mr. C. W. Gray, 
in accordance with 
Mr. Pott’s require- 
ments. The build- 
ings for the sub- 
stations and car- 
sheds, were entirely 
designed by the 
engineer and his 
staff. 

The power station 
is situated in the 
open country, about 











3 miles from En- 
field, and 2} miles 
from Edmonton, on 
a site aHowing abundant space for future 
extensions. The River Lea navigation 
forms the boundary of the site on the 
east, and serves at the same time as a 
waterway for the conveyance of coal to 
the works, and as a source of condensing 
water. A private dock has been con- 
structed to facilitate the delivery of coal 
and other materials, sufficiently large to 
accommodate two barges. The buildings 
are constructed of steel and brickwork, 
with good lighting from the roof and end 
walls, and are of sufficient dimensions to 
accommodate considerable additions to the 
plant already installed; arc lamps are 
provided for lighting at night. The 
general contractors for the execution 
of the work were the Brush Electrical 
Engineering Co., Ltd., with Mr. Clift 
Ford, of Willesden, as sub-contractor 
for the buildings; the structural iron 
and steel work was supplied by 
Messrs. Dorman, Long & Co., Ltd., of 
Middlesbrough. 


RanGE OF BoILERS SHOWING COAL-WEIGHING APPARATUS. 
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ExtTERIOR OF WoRKS aT BRIMSDOWN. 


One end of the building is closed with galvanised iron for 
the present, pending extensions, and the outer side of the 
boiler house is similarly constructed. The chimney stack 





Wilcox, Ltd., and 
is capable of hand- 
ling 45 tons per 
hour; it is driven 
by a B.T.H. motor 
of 6u.P. It passes 
over the bunkers 
and returns beneath 
the stoking floor, 
being used also to 
remove the ashes. 
An ash hopper is 
provided outsidethe 
end of the boiler 
house (as shown in 
one of our illustra- 
tions) with a shoot 
by means of which 
the ashes may bedis- 
charged into carts. 

The bunkers have 
a capacity of about 
1,000 tons of coal, 
and are arranged 
in a double line 
over the stoking 
floor, being de- 
signed to provide 
also for a second 
range of boilers 


when extensions are carried out. The large storage capacity 
mentioned is necessary, on account of the fact that occa- 
sionally, after a spell of wet weather, the canal becomes 
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flooded, and the delivery of coal in barges is interrupted; a | room for two more; each of these is fitted with the same 
rise of only a foot or so is sufficient to bring about this _firm’s chain grate stokers and internal superheaters, and is 
result, as certain bridges over the canal are too low, and the ~— capable of evaporating 15,000 lbs. of water per hour, the 
authorities responsible appear to be indisposed to raise them. steam being superheated 150° F. The stokers are driven 


The line of bunkers 
nearest to the exist- 
ing boilers is pro- 2S aS 
vided with measur- “ 
ing shoots, deliver- 
ing the coal direct 
into the firing 
hoppers, but the 
second line of bins 
is merely provided 
with sliding doors 
where the shoots 
will eventually be 
fixed, and the coal 
can thus_ be 
dropped on the 
stoking floor in 
case of need, and 
pitched into the 
hoppers by hand. 
We give a view of 
the range of boilers, 











which also shows 


the coal-weighing 
apparatus. There ViEW OF TUBBO-ALTERNATOR AND CONDENSING PLANT. 


are two of these, of 
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by one or other of 
two 15-H.P. motors, 
one at each end 
of the line of shaft- 
ing. The boilers 
are arranged with 
Mr. W. H. Miller’s 
patent setting. 

The feed and 
oil cooling water 
is derived from 
a surface well, 
20 ft. deep, from 
which it is lifted 
by two Hayward- 
Tyler pumps to 
a storage tank, 
shown in one of 
our views, which 
has a capacity of 
33,000 gallons. 
The pumps are 
situated in a 
chamber _ beneath 
the tank, and 
are driven by 


the Ingrey pattern aforementioned, running along rails in §_B.T.H.motors of 1 4.p. Wemay heremention that the founda- 
front of the boilers. In using these, the coal is first admitted tion of the site consists of hard gravel, heavily waterlogged, 
into the measuring shoots already referred to, and is then and consequently all the basements of the station have been 
dropped into the weighing hoppers ; the weight is indicated lined with Callender’s bitumen sheeting. The boiler feed 
on a dial, and is alsoladded‘ to the tale of previous charges § pumps were supplied by>Messrs, J. P. Hall & Co., Ltd., of 
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GENERAL View oF INTERIOR OF ENGINE Room, SHOWING EXxcITERs. 
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on a second dial, after which the coal is shot into the hopper of 


the boiler house, which also supplies motive power to the from the hot-well and drains. 


Peterborough, and are three in number, each capable of 
the mechanical stoker. These weighing machines are driven _— delivering 4,000 gallons of water per hour. There are no 
by a flying rope, actuated by a B.T.H. motor at the end of ~ economisers, the feed heated to 130° F’. approx. being derived 
The main steam range is of 
weighing apparatus outside the building, by chain gear. simple character, consisting of a single equalising header, 
There are at present six Babcock boilers installed, with with branches to the boilers and turbines. It was 
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i d erected by Messrs. John Spencer, condensing sets supplied by | the 
esa ites alla: wh cima Mirrlees, Watson Co., Ltd., of Glasgow, each of which is Thon 


Wednesbury. , ! ‘a 
The main generating plant comprises three turbo-alter- © capable of dealing with 25,000 lbs. of steam per nour. piers 
nators of 1,000 Kw. each, the turbines being made by Messrs. Blake & Knowles automatic atmospheric valves are fitted staat 
C. A. Parsons & Co., of Newcastle-on-Tyne, and the alter- on the exhaust pipes, providing an alternative exhaust to Th 
nators by Messrs. Brown, Boveri & Co., of Baden. The atmosphere through a common exhaust pipe of —- crane 
generators are of the three-phase type, and run at 1,500 iron, with an up-take at the end of the building. ‘ o ait sisal 
r.p.m,, at a working pressure of 10,000—11,000 volts pumps are of the three-throw Edwards type, and the = Th 
between terminals, and a frequency of 50 cycles per second. lating pumps of the centrifugal pattern, driven by Brush citing 
The frequency, it will be observed, is in conformity with the § motors. : ; = floor, 
British standard, and is suitable for almost all purposes, it The general lay-out of the plant is well shown in two Pa 
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generating set. 

There are four exciter sets, two of 100 KW. output, and reduci 
been used in this country up to the present for any two of 50 KW. Each of these consists of a vertical high- switeh 
purpose, and the highest for traction work. A special — speed compound two-crank engine, supplied by Messrs. sab 
qr ’ 


feature of the generators is the exceptionally adequate pro- —_ Belliss & Morcom, and a generator supplied by the British 
Thomson- Houston Oo., Ltd., of Rugby. The exciting level, 1 
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Tae Matn SwITCHBOARDS AT BrimspDowN Power STATION. 


having been found quite satisfactory for driving rotary con- 
verters, thanks, no doubt, to the regularity of rotation of 
the turbines. The pressure is also at least 08 high as has 


vision for ventilation. Cold air from the outside of the ; 
building is led into the bedplates, whence it is discharged pressure is 110 volts, but the pressure can be taised to 125 Fro 
through a hollow in the stator to an outlet at the top of the = volts. A 25-Kw. motor-driven booster, made oy The British will be 
generator frame, forming quite a powerful blast. The result Thomson-Houston Co., is provided for charging the storage is laid 
is that these generators run remarkably cool at any load. battery, which consists of 63 35-plate Pollak cells, having @ in Wor 
The exciter slip rings are mounted on the main shaft, one capacity of 900 ampere-hours at the three-hour discharge station 
at each end of the machine, the alternators being of the rate. Separate condensing plant in duplicate is provided for to the 
rotating field-magnet type. The exhaust steam is disposed the exciters, of the Mirrlees, Watson Co.'s make, with British them. 
arrang 
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Thomson-Houston motors; each set is capable of con- 
densing 6,000 lbs. of steam per hour. As the condensed 
steam is in this instance greasy, it is thrown away. 

The engine room is served by a 25-ton electric travelling 
crane, built by Messrs. Carrick & Ritchie, and driven by a 
single 10-H.P. motor. 

The switchgear is in two portions, the direct-current ex- 
citing station lighting and power board being on the ground 
floor, and the main switchboard on a gallery above the 
former. Thep.c. board calls for no detailed description beyond 
mentioning that there are separate bus-bars for exciting and 
for power supply. ‘The main switchboard is of the remote 
control type, the high pressure switches. being enclosed in 
brickwork compartments at a distance from the operating 
board. The latter comprises 15 marble panels, of which 7 
are a8 yet unoccupied. Provision is made for controlling 
four feeders and the three generators, with a general station 
pane), The feeder panels are each equipped with three 
ammeters, one on each phase, and the small, almost insignifi- 
cant, throw-over switch which controls the motor operating 
the main switch. .The station panel carries an exciter 
voltmeter, bus-bar voltmeter, which can, be connected with 
each phase (by means of a three-way switch), and a synchro- 
noscope for paralleling ; also, a switch controlling the 
motor which actuates a main switch coupling the two sets 
of bus-bats together, and three electrostatic voltmeters 
showing the state of the insulation of the system with regard 
to earth, © Hach of the machine panels carries a field excita- 
tion ammeter, an ammeter showing the average current 
flowing to two phases, a power factor indicator, and a volt- 
meter ; there are also provided a field regulating rheostat, 
a watt-hour meter of the induction type, throw-over switch 
for the main switch motor, and a switch for controlling the 
governor of the corresponding turbine (not used at present), 
All the panels carry red and green lamps, of which the 
former lights up when the main switch is closed, and: the 
latter when it is open ; this arrangement is necessary because 
there is no other indication on the front of the board to 
show whether the switch is open or closed. ‘It is noteworthy 
that after careful consideration no mains-charging apparatus 
is provided. ; 

The main switches are of very simple pattern, the standard 
of the British: Thomeon-Houston Co., who supplied all the 
switchgear, The main contacts are immersed in oil in gun- 
metal wells, each pole isolated from the rest in a brick com- 
partment. ~The three switches connected with one generator 
or feeder are actuated together by means of a small motor, 
which acts against a powerful spring, extending the latter 
until a dead point is passed, when the switch goes in or 
comes out, as the case may be; a separate spring is pro- 
vided for each motion, The motor is coupled to the switch 
mechanism through a worm and free-wheel, with a friction 
clutch, and the operation of opening or closing a switch 
consists simply in starting the motor in the appropriate 
direction by means of the throw-over switch on the operating 
panel. The motor then runs until the switch is actuated, 
and is automatically cut out after running a little longer— 
a certain amount of ‘free running being allowed in either 
direction, to ensure the motor attaining full speed before 
it engages and begins to operate the mechanism. These 
switches can be operated by a lever on the switch itself if the 
motor fails. The generators.are coupled direct to the bus- 
bars through these switches, without any automatic cut- 
outs ; only the feeders are provided with the latter, which 
are of the overload type, and act as relaye, closing the 
motor circuits so as to open the switches. Two of the 
brick compartments are occupied by transformers for 
reducing the pressure on the voltmeters. Five of the main 
switches—those controlling the feeders and the bus-bar 
dividing switch—are on the same level as the a.c, switch- 

board, the three generator switches being on the ground 
level, behind the D.c. switchboard, ~ 

From the foregoing description and our illustrations, it 
will be seen that. the plant is of the most modern type, and 
is laid out with due regard to reliability, safety and economy 
in working. It. is difficult to realise, on first entering the 
station, that the generating sets are 1,000 KW. units, owing 
to the small floor space and vertical height occupied by 
them. No difficulty seems to have been experienced in 
arranging the boilers near the turbines supplied from. them, 


though, doubtless, this question will assume greater promi- 
nence when larger units are installed, for which reason the 
double row of boilers is required for future extensions. 

The Great. Eastern Railway runs near the works, and it 
is contemplated to construct a siding from it to the site, so 
as to provide an alternative means for the supply of coal 
and other materials. The light railways to Cheshunt will 
also pass near the station at a future date. 

Special attention has been given to fireproof construction 
throughout the whole of the switchboard, and easy access 
provided to the underground 4,7. cable trench. ° 

The resident engineer in charge of the generating station 
is Mr. H. H. Perry, to whose kind assistance we™~ were 
greatly indebted on the occasion of our recent visits to the 
works, 

(To be continued.) 








TRAMWAY AND RAILWAY NOTES. 


(Continued from page 418.) 


Liverpool.—-The old subject of a universal 1d. fare on 
the electric tramways has been raised again, Councillor J. Wilson 
Walker having given notice of the following resolution :— 

That, in the opinion of this Council, the time has now arrived for the intro- 
duction of a universal 1d. fare to and from all parts of the city of Liverpool, 
and that it be an instruction to the Tramways Committee to introduce such 
universal 1d. fare forthwith, 

An inquest was held here last week regarding the death of a boy 
aged 84 years, who fell in front of a car which was travelling 
at the rate of six or seven miles an hour. The driver was 
unable to bring the ear to a standstill until the child had been 
pushed along about three ‘yards, and its leg had become jammed 
beneath the plough-guard. In order to release the boy, the car had 
to be raised by means of planks and wooden blocks. One of the 
witnesses complained that there were no appliances on the car for 
the raising of the vehicle in order to liberate the boy. Mr. C. KR. 
Bellamy, .the tramways manager, said that the plough-guard which 
was fixed to all the Liverpool cars had a better record than any 
_ in the country. It was necessary to allow a 3-in. clearance 

m the ground, and therefore it was not to be expecied that the 
limb of a child would not at some time pass beneath the guard. 
This was the first accident of the kind that had occurred since the 
adoption of this type of guard in 1901. He did not think that the 
provision of a screwjack on every one of the cars would be of much 
service, as it required mechanical ability to raise a heavy weight by 
this means. Asa matter of fact, there was provided on this par- 
ticular car a crowbar with which the guard-boards, only 1 in. in 
thickness, might have been split; but, unfortunately, that mode of 
liberating the boy was overlooked in the. excitement. of the 
occasion. A juryman suggested that the guard should be con- 
structed in removable sections. Mr. Bellamy replied that the 
suggestion was worthy of consideration, and undertook that in future 
the guards would be secured with light bolts so that they could 
easily be detached. A verdict of “Accidental death” was 

returned. 


Manchester, — A meetiy™Sof the Manchester City 
Council has been arranged for *” week of October to deal with 
the provision of electric t* | ‘,# in the Bucklow Rural and 
Cheadle Urban Districts. al notice will be given to the Man- 
chester Southern Tramways Co., that the. Corporation intends 
to exercise the powers, and assume the obligations, conferred or 
imposed on the company by the Manchester Southern Tramways 
Act, 1903, in relation to the construction, maintenance, and user of 
so much of the tramways authorised by that Act as are situate in 
the districts above mentioned. The intended new line will 
connect with the Manchester Corporation system at Palatine Road, 
and with the ration system at Gattey, with exten- 
sions to Altrincham, by way of Northenden and Sale. The route 
is an extremely popular one with holiday makers. 


Sunderland.—At the meeting of the Tramways Com- 
mittee on the 1st inst. the question of the covering of the cars was 
considered. As a sort of experiment, one double-deck car has been 
altered by the tramways staff and an upper covering added. This 
was inspected by the members. of the Committee and met with 
general approval. It was decided to have six more so covered, and 
quotations for the work were put before the Committee from two 
car-building firms. The prices in both cases were higher than was 
the cost of the work done by the Committee’s own staff. As a con- 
sequence it was resolved that the alterations should be done by the 
permanent staff, and the Committee decided to order some wood- 
working machinery to facilitate the execution of the work. 


West Bromwich.—Our Wolverhampton correspondent 
writes:—" Many complaints are heard abéut the continued delay 
in running the tramcars from the New Inns at Handsworth, so as 
to connect with the Corporation trams at the boundary near the 
Albion Football Ground. The work of conversion to the over- 
head electric — has now been completed over three weeks, and 
the delay is therefore ‘inexplicable The Handsworth - District 
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Councillors assert that it is no fault of theirs, and members of the West 
Bromwich Council disclaim any responsibility. One explanation is 
that the Tramway Co. have to hand over a considerable sum of 


‘ money to the West Bromwich Town Council in connection with the 


settlement recently arrived at respecting the dispute between them 
cver the permanent way through the borough, and until this is paid 
West Bromwich will not, it is stated, supply the current for driving 
the trams beyond the boundary. It is recognised that the Tram- 
way Co. are expending large sums of money for reconstruction in 
various parts of the district, but it is thought they must be losers 
in not connecting the line in question between the two districts, as 
the traffic since the stoppage of the steam trams has fallen off 
enormously. Whatever the cause of the hitch, it is hoped that the 
difficulty will soon be overcome, so that the tramway service from 
the Black Country to Birmingham may be completed.” 








TELEGRAPH AND TELEPHONE NOTES. 


Liverpool Telephones, — “ Penny-in-the-slot”  tele- 
phones do not pay in Liverpool, and according to the Manchester 
Guardian, the system is to be abolished. No more instruments of 
this type will be issued. The system involves separate switch- 
boards, additional staff, and a differential administration for which 
in the Liverpool head office there is not space at command. Penny- 
in-the-slot subscribers have been charged a subscription of £3 10s. 
per annum, and there has been a condition that if the pennies 
placed in the instrument in the course of a year do not amount to 
30s. the subscriber is to make up the difference. This has involved 
a considerable amount of clerical work on the part of the Telephone 
Co.’s staff, and has caused some irritation on the part of 
subscribers. The National Telephone Co. offer in place of the 
penny-in-the-slot a system known asthe X. and Y. Two separate 
subscribers may use the line in common at a charge of £6 per 
annum each. The disadvantage is that when one of them is using 
the wire it is blocked to the other; but each, if curiously disposed, 
can hear the conversation carried on by the other. 


New Cable Opened.—The opening of a cable between 
Seattle Washington and Sitka Alask is announced. 


State-owned Cables.— The aily News quotes the 
terms of a resolution on this subject from the Association. of 
Chambers of Commerce of South Africa, which is to be considered 
by the Capetown and other affiliated Chambers in South Africa, 
The resolution is as follows :— ; 

“That in the opinion of this Association of. Chambers of Com- 
merce of South Africa, all the self-governing British communities 
around the globe should be united by a continuous chain of State- 
owned telegraphs ; 

“That such an inter-Imperial line of communication would, 
under Government control, put an end to the difficulty which has 
been caused in Australia by the allied cable companies, and remove 
all — w’c.. bas arisen between the partners in the Pacific 
cable ; 

“That it would lower charges to a minimum on oversea messages 
passing between New Zealand, Australia, India, South Africa, the 
West Indies, Newfoundland, Canada, and the Mother Country. 

“That it would provide a double means of communication at low, 
uniform rates between the Mother Country or any one British 
State, and all self-governing British States; that it would con- 
stitute the most effective means by which the several Governmental 
units of the Empire may hold communion with each other whenever 
they desire ; 

“And that while it would be of the highest importance to the 
commercial and social interests of the British people around the 
world, it would, by the subtle force of electricity, at once promote 
the consolidation of the Empire and prove an indispensable factor 
in Imperial unity.” 


Telegraphic Interruptions and Repairs :— 
CaBLys, 


Trinidad-Demerara oe oe . 
Vomuinica-Martinique .. oo oe ee 
8t. Lucia-Martinique .. eo ee ee 
Cayenne-Pinheiro ee ee ee oe 
Reissa-Issa (Yemen)-Camaran ee ee 
Tarifa-Tangier .. co 


INTERRUPTED, 


ee Aug. 26,1901 .. 

ee May 7, 1902 w. ee 
ee May 7, 1902 ee ee 
o- Aug. 18,1902 .. oe 
e+ Oct, 22,1902 .. nee 
-- Jan, 18, 1904 = 


REPAIRED. 


Closed iano ee ee ee Feb, 9, 1904 .. 

Port Arthur-Chefu .. ee ee e- Mar.9,1304 .. 
Paramaribo-Cayenne .. oe ee a -- July 18, 1904 
Cape Haitien-Mole St. Nicholas .. +» Aug. 20,1904 .. 
Bundaberg-Gomen (New Caledonia) +» Aug. 80, 1904 .. 

LANDLINES, 

Cartagena-Baranquilla -» Dec, 8,1900 .. ee 
Puerto Bairros .. vs Wn <o eo» July 28,1902 .. A 
Seoul-Masampo .. eo oe ee ee e» Feb. 18,1904 .. ve 
Seoul-Gensan .. oe or oe oe e- Feb, 18,1904 .. es 
Anju-Ping-Yang.. en + wis «- Feb. 25, 1904 .. ee 
Ninguta-Vladivostock .. ee ee ee «+ March 2, 1904 .. eo 


Caimanera-Santiago 


° ee -. June 15, 1904 
Rome-Constantinople .. .. 


». Sept. 2, 1904 3. Sept. 2 


Wireless Telegraphy.—It is reported that a French 
company has submitted a scheme to the Roumanian Government 
for an installation of wireless telegraphy between Constanza and 
Constantinople. “ Cages 


CONTRACTS OPEN AND CLOSED. 





OPEN. 
Aberdeen. — September 27th. Twenty top-deck car 


covers, for the Tramways Committee. See ‘Official Notices ” 
September 2nd. 


Barking Town.—September 20th. Rails, permanent 
way, overhead equipment, and feeder cables, for light railways 
extensions. See “ Official Notices” August 26th. 


Brazil_—The municipal authorities of Nova Friburgo, 
near Rio de Janeiro, are about to invite tenders for the establish- 
ment of a central station for the electric lighting of the town. 


Burton-upon-Trent.—September 22nd. Steam piping 
for the electricity works. See “ Official Notices” to-day. 


Edmonton.—September 27th. The U.D.C. invites offers 
from companies willing to carry out its electric lighting provisional 
order. See “ Official Notices” August 26th. 


France.—September 29th. The municipal authorities 
of Paris are inviting tenders, until September 29th, for the supply 
and erection of a gas engine and dynamo of a capacity of 
7 xw. at the municipal electric lighting station at the Square 
Saint Pierre. Particulars may be obtained from, and tenders are to 
be sent to, l’Hotel de Ville, Paris. 


Helland.—September 22nd. The municipal authorities 
of the Hague, Holland, are inviting tenders, until September 22nd, 
for the supply of 8,000 to 9,000 tons of steel rails for electric 
tramways. 

India.—September 13th. The Secretary of State for 
India is prepared to receive tenders from such persons as may be 
willing to supply (1) compressed paper blocks; (2) carriage and 
wagon wheels and axles; (3) electrical plant. Conditions on 
application to the Director-General of Stores, India Office, White- 
hall, 8.W. 


Isle of Thanet.—Stores for the Isle of Thanet Electric 
Tramways and Lighting Co. See “Official Notices” to-day. 


Johannesburg. — September 12th. 300 Alternate 
current and 300 direct current meters, also 600 fuse boxes for the 
T.C. See “ Official Notices” September 2nd. 


Leeds.—September 12th. Wiring installation, also sub- 
way and underground concentric mains for lighting new hospital 
blocks and workhouse. See “ Official Notices” September 2nd. 


Leyton.—September 23rd. Electric wiring and fittings 
for Newport Road School. See “‘ Official Notices ” September 2nd. 


London.—October 4th. Three electric car traversers 
for the L.C.C. See “ Official Notices” August 5th. 


London.—October 4th. The L.C.C. wants tenders for 
centrifugal and other pumps for Greenwich power station. Par- 
ticulars from Mr. G. L. Gomme, County Hall, Spring Gardens, 8. W. 


Philippopoli.—October 2nd—15th. The Municipality 
is inviting proposals for the installation of electric lighting and 
tramways in the town. A copy of the official announcement in 
French will be found in the Times for September 5th. M. Penkof 
is the chief of the technical section. 


Servia.— October 2nd. Tenders are invited  uniil 
October 2nd, by La Société Oratschar et Kablar, at Tchatschsk, 
Servia, for the supply of two sets of turbines and dynamos for their 
central electric lighting and power station. 


Tynemouth.—September 30th. One 600-Kw. ste2 
dynamo for the Corporation. See “ Official Notices” to-day. 


Wallasey.—September 14th. High tension switch: 
for the U.D.C. See “ Official Notices ” September 2nd. 


West Ham. — September 13th. Tramway polcs, 
wires and fittings for the Council. See “Official Notices ” 
August 26th. 


B 


ar 





OLOSED. 


Batley.—The tender of the British Westinghouse Co. bas 
been accepted by the Corporation for the supply of a steam dynamo 
and accessories at the electricity works. 


Brighton.—The T.C. has placed an order with the 
Torbay Paint Co. for 400 gallons of paint for the Aldrington Blectric 
Light Station at 4s, per gallon. 


Colwyn Bay.—A correspondent says that the whole of 
the contract (about £80,000) for the construction of the permanent 
way, cables, and electrical fittings in connection with the tramway 
and light railway between Colwyn Bay and Llandudno has been 
secured by Messrs. F. W, Smith & Co., Ltd., electrical contractors, 
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Dartford.—The U.D.C. has accepted the tender of the 
Western Electric Co. for the supply of cable, at £850, and that of 
Messrs. Nalder Bros. for alterations to the switchboard. 


France.—The French Post and Telegraph Authorities in 
Paris have just given out contracts as follows :— 

M. de la Mathe, of St. Maurice (Seine), 60 kilometres of telephone cable with 
even pairs of conductors, at 1,585 fr. per kilometre. 

Messrs. Geoffroy & Delore, of Clichy, 60 kilometres ditto, at 1,630 fr. per 
kilometre. 

M. Grammont, of Pont de Cheruy, 12 kilometres ditto, with 56 pairs of con- 
ductors, at 6,180 fr. per kilometre; 12 kilometres ditto, with 112 pairs of con- 
juctors, at 8,960 fr. per kilometre. 

Messrs. Aboilard & Co., Paris, 82 kilometres ditto, with 7 pairs of conductors, 
at 6,200 fr. per kilometre. 


Glasgow.—The Sub-committee on the Fire Brigade has 
ccommended the Corporation to accept the National Telephone 
‘o.’s offer to fit up additional fire-alarms at various points in the 
city for £26. The Corporation Telephone Department also tendered, 
but the N.T. Co.’s offer is the lowest. 

In connection with the district libraries now being erected by the 
Town Council, throughout the city, the following offers for electric 
fittings have been accepted :— 


Anderston—Wm. McGeoch & Co., Ltd. ° £180 
Govanhill—J. D. Mackenzie & Co, .. ee oe oe 289 
Maryhill—Malcolm J. Allen... ee 322 


Leeds,—The Lighting Committee of the T.C. has 
accepted the tender of the British Thomson-Houston Co., Ltd., for 
the supply of 130 continuous current Jamps at £3 11s. 6d. each, and 
300 alternating current lamps at £4 12s 6d. each. 


London.—The Metropolitan Asylums Board accepted, on 


| Saturday, the tender of Meesrs. Baxter & Impey, of Birmingham, at 


£4137, for installing internal telephones at the Eastern and Western 


| Hospitals. 


The Board has also accepted the tender of Messrs Vickers, Sons 
and Maxim (at £2,279) for the engines, dynamos, extra boilers, and 


| electrical power equipment for the new training ship. 


. 


London.—The contract for the hydraulic lift installation 
for the Finsbury Park Station, Great Northern Railway, and 
Underground Railway of London, has been placed in the hands of 
Messrs. C. & A. Musker, Ltd., of Liverpool. This is a similar 
installation to that which this firm sre just completing for the 
— Northern and City Railway Co.’s Highbury Station, but of a 
arger size, 


Philadelphia, Pa,—The J. G. Brill ‘Co. will supply 150 
trolley cars for the Metropolitan Street Railway Co., of New York 
City. These cars are to be 28 ft. long, and will seat 40 persons. 
The same company will also construct 150 cars for the United Rail- 
ways and Electric Co., of Baltimore, Md. These will be smaller 
cars, 16 ft. long, seating 28 persons and costing $2,400 each. 


Poplar.—The B.C. has received the following tenders for 
a condensing plant motor :— 


R. Woods & Co. .. es oo - (recommended) £240 10 
Bruce Peebles { Co. .. @ .. ue “s ee ee 260 0 

0. do. (alternative) 275 0 
Electromotors, Ltd. .. oe ee as “a ae 267 17 
Cutting Bros. .. ee 290 0 


For the supply of coal to the generating station to the end of 
March, 1905, nine tenders were received, and that of Messrs. Facer 
and Co, offering Hardwich, Pilsley and Staveley at 11s. 2d. per ton, 
delivered by rail; is recommended. This price works out at ‘366d. 
per B.T.U., as against °418d. per B.T.U. under the last contract. 


Redditch.—The U.D.C. has placed an order with Mr, 
William Boby, for two of his No. 10 Heater-Detartarisers for its 
electricity station ; each is to be capable of treating 1,000 gallons 
per hour, 


Sunderland.—At the meeting of the River Wear Com- 
missioners held on the 31st ult., the tenders of Messrs, Stothert and 
Pitt, Ltd., for the supply of electric cranes, capstans, and motors 
for the new traffic quays at the Hudson Dock North was accepted. 


Tyldesley—The South Lancashire Tramway Co. has 
accepted the tender of Messre. Krauss & Son, of Bristol, for the con- 
struction of the tramway from Tyldesley to Boothstown. 


War Office.—The Army Council of the War Office has 
placed a contract with Messrs. Geipel & Lange, for 38 Geipel’s 
patent steam traps, to be fitted at the Royal Gunpowder Factory, 
Quinton Hill, Waltham Abbey. This is the seventh repeat order 
which they have received for this factory, and will make a total of 
210 Geipel traps fitted there. 


Warrington.—The Electricity and Tramways Committee 
of the T.C. has accepted the tender of the St. Helens Cable Co., 
a for the supply of cables for the Light Railway No. 1, at 

76 18s. 








FORTHCOMING EVENTS. 


September 14th, 15th and 16th.—Institution of Mining Engineers. Annual 
general meeting to be held in Birmingham. Dinneron 4th, Ex- 
cursions and visits to various collieries and works have been 
arranged. 

Reptember 27th, 28th and 29th.—Municipal Tramways Association of Great 
Britain. Annual Conference to ,be.held in Liverpool. . Full parti- 

culars are given in our “ Notes ’ columns}to-day, 


NOTES. 


Behaviour of Dielectrics to Direct and Alternating 
Current.—Some experiments have been carried out recently by the 
Campagnie de |’Industrie Electrique, of Geneva, on the relative 
behaviour of dielectric materials towards direct and alternating 
currents. It has been found that all dielectric substances, and all 
insulating materials, exhibit a higher degree of insulating power 
against a direct current than against an alternating one; and that 
the insulating materials are not at all heated by the direct current. 
The latter; however, has the disadvantage that it electrolyses certain 
insulating materials; but inasmuch as this action only occurs in 
presence of water, substances such as glass, porcelain, and mica are 
free from it. 


Electrolytic Preparation of Vanadium and its 
Alloys.—Mons. G. Gin, of Paris, has taken out a German patent for 
a process of obtaining vanadium and its alloys, which depends on 
the high electrical conductivity of vanadium trioxide, and on the 
ease with which that body is converted into the corresponding 
fluoride when acted upon by fluorine in presence of carbon. 
Ferric fluoride is dissolved in molten calcium fluoride, and the bath 
is electrolysed with the aid of an iron cathode and an anode com- 
posed of an intimate mixture of vanadium trioxide and carbon. 
The ferric fluoride is dissociated, and the nascent fluorine attacks 
the vanadium trioxide to form vanadium fluoride (VF), while the 
oxygen which is set free combines with the carbon to yield carbon 
monoxide, The vanadium fluoride then dissolves in the fused 
calcium fluoride, and is decomposed by thecurrent. The vanadium 
combines with the iron liberated at the cathode from the dissocia- 
tion of the ferric fluoride, and the fluorine produces a fresh 
quantity of vanadium fluoride at the anode. The anode is pre- 
pared by igniting a mixture of vanadic acid and retort carbon 80 as 
to form an intimate mixture of vanadium trioxide and carbon. 
This is treated with a suitable proportion of hot tar, and the whole 
is ground into a homogeneous mass. It is then compressed into 
hollow or solid rods, which are strongly heated in the absence of 
air. The anode in the electrolytic process consists of a bundle af 
these rods of such a size that the anodic current density is 2 amperes 
per square centimetre; while the cathode is a block of steel of such 
dimensions that the cathode density is 6 amperes per square centi- 
metre. The tension of the current ranges from 10 to 15 volts. 
The ferric fluoride is only required to start the process; but in 
order to make good a small loss of fluorine caused by the produc- 
tion of carbon fluoride, a little more ferric fluoride is added to the 
bath at intervals. The iron needed to combine with the vanadium 
liberated is introduced in the metallic state at the start, more being 
added each time some of the alloy is withdrawn from the bath. 
Alloys of vanadium with copper, aluminium, manganese, &c., may 
be obtained in a similar fashion. 

Municipal Tramways Association of Great Britain. 
—The annual Conference of this Association is to be held in Liver- 
pool from 27th to 29th inst. Mr. C. R. Bellamy, the city tramways 
manager, is president for the year, and the arrangements so far 
made for the meeting are as follows :— 


Tuesday, September 27th. 


Meeting of Executive Committee at 9.45 a.m. 
Meeting of Manager Section at 10am. 
Reception by the Corporation of Liverpool at 10.30 a.m. 
Conference at 11 a.m. 
Dinner to be given by the Liverpool Corporation at7 p.m. 
Wednesday, September 28th. 
Meeting of Executive Committee at 9.45 a.m, 
Business Meeting of Association at 10 a.m. 
Conference at 11 a.m. 
Visit Lambeth Road Works and Pumpfields Power Station during 
the afternoon. 
Association Dinner at 7 p.m. 
Thursday, September 29th. 
Excursion. 
Papers :—Papers on the following subjects will be submitted for 
discussion, viz. :— 
“ How to Effect Economy in Current Consumption,” by Mr. P. 
Fisher. 
“ Arrangement of Men’s Duties,” by Mr. J. B. Hamilton. 
“* Methods of Dealing with Mixed Systems of Traction,” by Mr. 
A. L. C. Fell. 
“ Cars, their Equipment and Maintenance,” by Mr. J. Aldworth. 
“Overhead Equipment; Construction and Maintenance,” by Mr. 
J. M. McElroy. 
The following reports will also be submitted :— 
Report on the Standardisation of Tramway Accounts. 
Revised aaa on the Hours of Labour, &c., of Tramway Em- 
ployés. 
Mr. J. M. McElroy, the general manager of the Manchester Cor- 
poration Tramways, is secretary of the Association. 


Electric Traction on the Trans-Siberian Railroad. 
—-A paper has been read before the third Russian Electrotechnical 
Convention at St. Petersburg by Count A. F. Lubienski, con- 
cerning the desirability of adopting electric traction on the Trans- 
Siberian Railroad. The author assumes that it will be necessary to 
operate 40 to 50 trains per day. The speed of the trains under present 
conditions is limited by light rails, by the bad y--ofile of the road and 
by lack of water. To eliminate the effect of the light rails and 
bad profile would entail a great expenditure of money and time, so 
that it would prove more economical to establish electric traction‘on 
some sections of the railroad... The construction of the line could 















































































































































abi 


Fe ee 


fi A RR ARR 


etna cos iE 




























426 





‘THE ELECTRICAL REVIEW. [Vol. 55. No, 1,398, SuprmmsEr 9, 1904 





then remain unchanged and high speeds could be attained even on 
sharp curves. In the case of electric traction the question of water 
supply is not of great concern, for the central stations could be 
established in the neighbourhood of large lakes or rivers, at a dis- 
tance of 75 to 150 milesfrom each other, and current could be sent 
at 75 to 100 kilovolts in both directions. In spite of the difficulties 
in obtaining electric materials and a technical staff, it would be 
easier to adopt electric traction than to undertake the rebuilding of 
the whole line. In concluding, the author asks the opinion of engi- 
neers on the question generally. Another paper, by G. O. Graftio, 
gives some data respecting electric traction on the railway lines of 
the Caucasus in Russia. Owing to the fact that steeper grades can 
be allowed without diminishing the capacity of the railway, and 
that water power abounds, the Caucasus is particularly well adapted 
for carrying out such work. The Toapse, Chakhe, Mzimiou, Psoou, 
Bzib, and Kodor Rivers, which drain an area of 300 to 2,000 sq. km., 
and whose output is 80 cu. metres per second, illustrate these con- 
ditions. In comparing the cost of electric with steam traction fora 
220-km. line on the shores of the Black Sea, the author bases hia 
calculations upon data taken from the Lekko-Kiavenna electric 
railway and the Uladicaukasus steam road. The approximate cost 
of a generating and transmission equipment would exceed the cost 
of the steam road by asum of #5,000,000; the annual expense would, 
however, |e less in the case of electric traction, independent of any 
consideration of expenditure on water ducts, &c., and a profit of 
$4,000 per km. would result in the case of electric traction. These 
considerations are stated to point to the economical success of 
electric traction, and the author proposes that efforts be made to 
carry out such a scheme.—lectrical World and Engincer. 

McMillan Memorial Fund, — It will interest our 
readers to learn that the contributions received toward this fund 
up to September Sth, 1904, inclusive, amounted to £1,709 16s. 10d., 
viz, :— 


Members ... so - “i «. £923 1 4 
Associate members... ~ 265 3 O 
Associates ea ae es .. 26216 4 
Students . hes - oa “ 52 1 3 
Foreiga members ... ses _ vas 2418 O 
Subscriptions from non-members ..  ABL D641 


£1,709 16 10 
There is still time for those who wish to help to bring up the 
total to the proposed £2,000, to send in their subscriptions. 


New Planing Machine Drive.— The American 
Macninist of June 18th last, contains a description of an ingenious 
belt drive for planing machines, which has been adopted on several 
7 ft. to 14 ft. machines of this type at the British Westinghouse 
Works, Trafford Park. The apparatus was introduced by a Mr. 
W.C. Mitchell, and has supplanted both shifting belts and magnetic 
clutches, the machines being speeded up to take advantage of high- 
speed cutting steel tools. The feature of the drive is the substitution 
of two vertical belts (forward and reverse) having a surplus of length 
and provided with tightening pulleys on their slack sides, in place 
of the usual shifting belts. The tightening pulleys are operated 
either directly from the table dogs or by means of compreseed air. 
The arrangement consists of a first countersbaft driven from a motor 
and driving through open and closed belts on to two secondary 
countersbafts ; from these the two vertical drives fitted with 
tightening devices previously mentioned, are taken. As the factor 
which limits the amount of the power which can be put into a 
planer with the ordinary drive, is the difficulty of shifting large 
belts, it is evident that the above arrangement gets over a difficulty 
in the case of large machines. 


Australasian Electrical News.—We are indebted to 
the Australasian Hardware and Machinery for the following par- 
ticulars :— 

All the generating machinery at present working in the Ultimo 
(Sydney) tramway power-house is of American make. The new 
plant now being installed is of British manufacture, and is expected 
to be ready for operation by the end of the year, when the Botany 
tram line will be converted from steam to electric power. Last 
year the Railway Commissioners let contracts for the supply of 
additional electrical plant, involving an outlay of something like 
£50,000, comprising a Parsons turbo-alternator of 1,875 xw., and 16 
Babcock & Wilcox water-tube boilers, each 250 nominal u.P, 

The electric trams at Wellington were made available to the 
public on the last day of June, one of the main sections having been 
completed. Four cars, an ordinary and three “ double-deckers,” 
maintained a seven-minute service throughout the day. 

The first year’s running of the Auckland electric tramways proved 
very successful, Under its agreement with the London company 
who own the property, the City Council is entitled to 5 per cent. on 
the net annual profits, up to £5,000, with 10 per cent. of all profits 
in excess of that sum. As a result of the first year’s work the 
Council has received a cheque for £2,013, which, on the suggestion 
of the mayor, is not being paid into the general revenue, the idea 
being to establish a fund with which to purchase the trams at the 
end of the term. Such a course will require the sanction of Par- 
liament. 

The Hobart Tram Co. recently imported a new cype of car to serve 
as a model for others which it is their intentior to construct. Its 
length is 30 ft. 3 in.; height, 16 ft. 8 in. outside, and 6 ft. 9 in. 
inside. ‘To prevent any objectionable rocking, it bas been mounted 
on Brill bogies, with four wheels each. Two 25-H.P. motors are 
installed, and the controlling apparatus is of the Siemens-Schuckert 
type. The speed developed is 16 miles per hour on a level way, 
and 8 miles per hour on a gradient of 1 in 4, The car was manu- 
factured by Hurst, Nelson & Co., of Motherwell, and cost £1,100. 


Electric vy. Hydraulic Cranes for Riveter Towers. 
—Writing in the Electrical World and Engineer, Mr. Frank B 
Kleinhans points out that there are a number of hydraulic cranes 
in operation which have a capacity of 25 tons, and yet the average 
weight on these cranes is less than eight tons. The crane is thus 
operating with three times as much power as will actually be re- 
quired to do the work. In addition to this, the total pressure on 
the frame of the hydraulic hoist is made 25 per cent. greater than 
is theoretically required to lift the load, this being allowed to over- 
come the friction of the chain, shives, idlers, &c. It can readily be 
seen that, under these circumstances, the cost of operating the 
hydrauliccrane is several times greater than that of an electric cranc. 
We can take an electric crane, for instance, and raise the hook from 
the ground to its highest position in the riveting tower with tlic 
expenditure of little energy. With the hydraulic crane, however, 
just as much power is required to raise the empty hook as would be 
required to lift so heavy a load that the crane would barely be ablic 
to move it. To move the trolley of a hydraulic crane under a heavy 
load is no easy work, the reason being that the chain which 
carries the load must be “ overhauled,” and as the shives are com 
paratively small, a great deal of cnergy is necessary to pull the 
trolley along to do the ‘ overhauling.” 

In an electric crane a power traveree can be employed anywhere, 
The moment the hydraulic crane valve is open, the water rushes into 
the cylinder at such a high velocity that it is impossible to get a fine 
adjustment ofthe hook. This, of course, is an important thing, as the 
centre line of a rivet should always be central with the dies. There 
is another class of work which must be done on the riveting machine, 
namely, that of driving the rivet in diametrical seams. For this 
work the boiler should be supported at a constant height. As there 
is always more or less leakage about the gland, connections, &c., 
of an hydraulic crane, the hook will gradually settle, and thus every 
now and then it is necessary to raise the boiler a little before being 
able to go on with the work. 

With the electric crane most of these objectionable features dis- 
appear. The vertical adjustment of the hook can be made as fine 
and delicate as desired. As an automatic brake is provided on all 
electric cranes, it is impossible for the load to drop, even when the 
source of supply is cut off. 

The cost of an electric crane, equipped with power traverse for 
the trolley and the bridge, will just about equal that of the trolley 
chain and hoist, while the cost of an electric crane with hand 
traverse will be somewhat less than the hydraulic equipment. The 
cost of operating the electric crane is so much lower than that of 
the hydraulic, that it is almost unnecessary to make any comparison. 
The power consumed by any electric motor is very closely propor- 
tional to the amount of work performed. In the general run of 
work on riveting machines there is a great deal of light work 
handled, and, of course, economy on the part of the crane for hand 
ling this work would be an item of considerable importance. 

In conclusion, it is mentioned that electric cranes are being used 
in several boiler ehops to advantage. 


Third Rail Protection.—‘“ M.Inst.C.E.” writes to the 
Engineer as a railway man, in regard to a statement made by our 
contemporary that ‘As the upper surface of the (live) rail must be 
left clear for the slippers, the only possible protection consists of 
boards on one or both sides of the rail,” &c. This, he rays, is not 
so, and adds: ‘Allow me to refer you to the Wilkesbarre and 
Hazleton Railway, in America, where the live rail is protected from 
above, and very nearly fool-proof. This is described very fully in 
a work published by the McGraw Publishing Co., of New York, 
viz., ‘ Notes on Electric Railway Economics,’ by W. C. Gotshall, of 
the New York and Port Chester Railroad Vo. The type of slipper 
is, of course, different from the one in use on the North-Eastern 
electrified lines, but there is nothing to prevent its adoption by 
that company at very little expense, after which the timber protcc- 
tion from above could be proceeded with. It is questionable fo 
my mind whether the present system of protection by means of 
boards on each side is a suitable one. The trough so formed will 
fill with snow and sleet, and, with a convenient frost afterwards, 
freeze up and render the ‘service hors de combat. As many of the 
North-Eastern officials are again going to the States to gather 
information, no doubt they will take the opportunity of investiyal- 
ing this important subject.” 


River Plate Notes.—The Meview of the River Plu 
says that the Government has resolved to install a wireless te!e- 
graphy plant in the Jightship that is to be placed at the entrance to 
the River Plate. This will enable vessels coming to Buenos Ayres to 
communicate with the port at a distance of 180 kilometres. 

The recent heavy storm occasioned the fall of many of 
the rotten telegraph poles that exist throughout the city. The 
electric tramways were the sufferers, as traffic had to be suspended 
in many streets. 

Mr. M. Henliztka, the representative of the Cia, Alemana T'raus- 
atlantica de Electricidad, has approached the Rosario Municipality 
in connection with the construction of electric tramways in that 
city. Everything now points to Rosario having electric traction 
before many months, 


Fatality—On the 2nd inst., at Bury, an inquiry was 
held touching the death of Joseph Fisher Dands, 31, a journeyman 
electrician, in the employ of the Salford Tramway Committee. 2 
Tuesday last week deceased, along with a man named Joseph 
Martin, was working on the overhead wires at Whitefield, where 
the Salford lines are joined to Bury. They had taken the slack 
out of the trolley wire, and Dands was standing on the platform 
near the two insulators which had been used to cut off the current. 
Martin was gathering up the tools, when he heard deceased cry 
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“Oh,” and turning round saw him hanging over with his hands on 
the wire. Martin rushed for a hammer with which to tap deceased's 
hand and draw the current, but before he could do so deceased had 
fallen over the side of the stage to the ground, a distance of about 
20 ft. In answer to Mr. Jackson, who represented the Salford Cor- 
poration, Martin said deceased was not wearing gloves. The men 
were instructed to carry gloves, and notices were put up to that 
effect, and in addition there was a spare pair in the trolley. De- 
ceased was a foreman, and knew the danger of touching a live wire. 
Dr. Alsop, junior resident medical officer at the Bury Infirmary, 
exid deceased was suffering from fracture of the skull, with lacera- 
tion of the brain, and died from those injuries, and not from the 
electric shock. There was a slight burn on the left forefinger, and 
one on the calf of the left leg. A juryman suggested that if the 
sides of the cage had been higher deceased would not have fallen 
over. Mr. Jackson pointed out that the cage was specially con- 
structed for the purpose. ‘The rails were insulated, and if deceased 
had taken the precaution he was instructed to do, he would not 
have met with the shock. A verdict was given in accordance with 
the medical evidence, and several jurymen expressed satisfaction 
that the Salford Tramway Committee had brought the trolley for 
the inspection of the jury. 


Telephone Lead-Covered Cables Attacked by an 
Insect.—From an article appearing in a recent issue of the Zlec- 
trical World and Engineer, we learn that the China and Japan 
Telephone Co., of Shanghai, China, has had an extraordinary experi- 
ence in cable trouble, caused by the attack of an insect which 
pierced the lead coverivg of its telephone cables. It was noticed 
several years ago that the lead sheathing of the aerial cables was 
perforated by holes, which admitted water and gave rise to much 
trouble. It was assumed that the injury was caused by small rifle 
bullets, and a reward of 50 taels was offered for information that 
would lead to the punishment of the wrongdoers. Later it was 
established that the holes were the work of wasps of a species that 
lays its eggs in the living bamboo. These wasps gather around 
bamboo groves in July and August to lay their eggs inside of the 
cane, where they will be well protected from attacks of hungry 
enemies. The cables were never attacked any distance away from 
bamboos, As immediate protection linseed oil boiled to the con- 
sistency of birdlime was used, and later all cables in the localities 
where damage had been done were covered with hemp cloth so as 
to present a soft surface which the insects do not attack. Our 
contemporary gives illustrations from photographs of injured 
cables, showing that the insects made several attempts before they 
succeeded in perforating the sheathing. 


Workmen's Compensation Act.—A return kas been 
issued by the Home Office giving statistics of the proceedings under 
the Workmen’s Compensation Acts, 1897 and 1900, and the 
Employers’ Liability Act, 1880, during 1903. The Zimes makes the 
following extracts from the “General Remarks ” in wnich the report 
sums up the results shown :— 

“Speaking generally, a comparison of the returns for 1903 with 
those for the years 1899 to 1902, the first four complete years when 
the Workmen’s Compensation Act was in force, does not show any 
great change in its operation. 

“Compared with 1902, the year shows an increase in the number 
of cases taken into the Courts, but a decrease in the number of 
appeals to the Court of Appeal. As in previous jcare, the great 
niajority of cleims were settled by agreement, and only a small 
percentage were made the subject of formal arbitration. 

“Tn cases of death, where the claims are for comparatively large 
sums, we should expect to find that a good many are disputed. We 
lave accurate statistics of the number of deaths by accident in rail- 
ways, factories, mines, and quarries.” 

After giving these figures in the form of a takle, the report 
proceeds :— 

“Even in case of death, therefore, where large sums would 
generally be payable, not more than 22 per cent. of the cases came 
in any way before the Court, and this tigure includes a good many 
cases finally settled out of Court, and others in which the only 
question was the apportionment of the compensation among the 
dependants. In 1899 the proportion was 15 per cent., in 1900 
14 per cent., in 1901 18 per cent., in 1902 18 per cent. 

‘ As regards claims for injury, though there are no official figures 
of the number of persons injured, which are of any value in this 
connection, the statement may be repeated that the unoflicial figures 
available in certain industries indicate that the number of litigated 
cases is probably not more than 1 per cent. of the total number of - 
cases in which compensation is payable.” 

With regard to the charge placed upon the railway companies by 
the Act, it appears from figures furnished by the companies to the 
Poard of Trade that the amount paid by the railways of the United 
Kingdom as compensation under the Act, including payments to 
insurance companies and to funds under schemes certified to cover 
liabilities under the Act, rose from £118,849 in 1899 to £153,928 
in a declined to £144,155 in 1902 and rose again to £155,495 
In A 


_Third-Rail Location in the U.S.—According to the 
Street Railway Review, there are now some 30 or more companies 
operating electrical systems in which current is transmitted to the 
car through a third-rail, but there is no uniformity in the practice as 
regard the location of the conductor rail with reference to the track 
tail, The elevated railroads place the centre of the conductor rail 
about 20 in. (from 194 to 22} in.) from the gauge line of the nearer 
track rail, and the surface of the conductor rail from 5} to 7% in. 
above the surface of the contact rail, On interurban roads these 
dimensions are about. 20 in, from the gauge line to the centre of the 


conductor rail, and from 5? to 74 in. for the vertical distance 
between the tops of the two rails. The Albany and Hudson Rail- 
road is an exception, as it places the conductor rail 27 in. away 
instead of 20 in, and makes the height 6 in. above the track rail. 
The dimensions adopted for the new work of the Baltimore and 
Ohio electric track are 30 in. and 34 in. respectively. The New 
York Central, for the electric tracks for its New York terminus, has 
the dimensions 27 in. and 34 in. respectively. In the New York 
Rapid Transit subway they are 26 in. and 4 in. The New York, 
New Haven and Hartford, the Central London Railway and the 
Liverpool Overhead Railway place the conductor rail in the centre 
with the surface 14 in. above the top of the track rail. 

The requirements in locating the conductor rail at a higher 
elevation than the track rail are principally two; a rail should be 
high enough so that at crossovers and turnouts the shoe which 
takes the current will not strike the track rails, and, second, the 
conductor rail should be sufficiently high above the ties to permit 
of satisfactory insulation. Opinion varies as to the type of insulator 
that can be used to advantage. With the adoption of electricity 
for motive power on steam railroads, and the further extension of 
existing electric interurban lines, the time will eventually come 
when it will be desirable to interchange electric cars to a consider- 
able extent, and the position of the third-rail should be standardised. 
The present is the proper time to bridge the difference between 
20 in. and 27 in. and between 64 in. and 34 in., which dimen- 
sions now characterise interurban and main line electric third-rail 
practice. 


Electricity in Mines: The New Rales.—At the annual 
meeting of the Midland Counties Institution of Engineers, held at 
Nottingham on Saturday, there was some discussion on the proposed 
rules respecting electricity in mines. According to an account of 
the discussion given in the 7'imes, Mr. Maurice (Hucknall) sub- 
mitted that they were not sufficiently workable to be accepted asa 
section of the mining laws. The rules were excellent, and every 
colliery manager ought, on his own initiative, to carry them out. 
The difliculty was, however, that it was not practically possible to 
maintain the electrical plant in the way specified, and therefore the 
rules ought to be voluntary, and not compuisory. Mr. A. B. Mark- 
ham, M.P., criticising several of the rules, remarked that, although 
it was considered safe to carry bare wires in large towns where 
thousands of people were constantly passing, yet in the opinion of 
the gentlemen who framed those rules if was not safe to have 
traffic under wires in mines. The adoption of the rules as they now 
stood would throw a grave responsibility on the colliery managers. 
He thought that was unfair, when the responsibility rested much 
more with the owners themselves, who decided whether work 
should be done cheaply, or with the very best materials that could 
be.obtained. There ought to be a clause providing that where a 
manager had recommended certain expenditure to the directors as 
necessary, and loss of life resulted from their refusal or neglect to 
allow that expenditure, all responsibility should devolve upon the 
owners. 


The Distillation of Metals,—MM. Moissan and 
O’Farrelley have recently described before the Académie des 
Sciences some experiments upon the distillation of metallic 
mixtures in the electric furnace by the aid of a current of 450 to 
500 amperes at atension of 110 volts. The mixtures tested were 
copper-zinc, copper-cadmium, copper-lead, copper-tin, and tin-lead. 
They find that these mixtures may be divided into three classes, 
which behave on distillation like the corresponding three classes of 
liquid mixtures. For instance, a mixture of copper and lead 
behaves on distillation like a mixture of partially miscible liquids, 
such as water and ether. A mixture of tin and lead resembles a 
mixture of water and alcohol. A mixture of copper and tin behaves 
like a mixture or water and formic acid, i.c, ata certain tempera- 
ture, which, however, is very high, both substances have the same 
vapour tension. Hence the laws governing the fractional separation 
of two liquids by distillation apply also to the distillation of metals 
at elevated temperatures. 


Formation of Hydrocyanic Acid in the Electric Are. 
—A communication was made to the Academy of Science at Buda- 
Pesth recently on the above subject by H. Auer, who has studied 
the influence of the arc upon mixtures of oxygen and hydrogen, or 
acetylene, and upon ammonia alone or mixed with certain hydro- 
carbons or other gases. The author finds that with a current 
density of about 700 amperes per equare decimetre of diameter, when 
dry ammonia is brought into contact with the arc, about 36 per cent. 
of the nitrogen it contains is converted into hydrocyanic acid, or 
into ammonium cyanide. If the ammonia is mixed with an equal 
volume of carbon monoxide or air, the proportion of nitrogen con- 
verted is only slightly increased. In presence of hydrogen, the 
extent of the conversion reaches 51 per cent., and in that of 
acetylene, about 65 per cent. The acetylene may be replaced by 
any other hydrocarbon, which, like methane, yields acetylene when 
exposed to the action of the arc. The amount of atmospheric 
nitrogen converted into hydrocyanic acid by the arc is also 
increased as the amount of hydrogen or of acetylene in the air 
treated is raised. The extent of the conversion is proportional to 
the current density. 


Electrolytic “Galvanisation.”—Gabran has recently 
described his process and apparatus for the electrolytic deposition 
of zinc on the large scale. He employs’ a ‘ath containing 1,200 
parts of zinc sulphate, 60 parts of sulphuric acid of 24° Bé. (specific 
gravity about 1'2), and 6,000 parts of water. Thecurrent density is 
80 amperes Dong aquare decimetre, and the H.M.F, 50 volts. The 
operation only requires 7 seconds, 
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The Ekstromer Accumulator.—We understand that 
& new accumulator is shortly to be put on the market by a concern 
known as the Ekstromer Accumulator Co., Ltd., of 13, Walbrook, 
E.C, which is also contemplating the manufacture of electrical 
motor-cars. No particulars of the cell are as yet available; but it is 
stated to be especially adapted for automobile work. As proof of 
this it may be stated that an electrical Victoriette, fitted with a 
battery of 48 cells, has been twice driven from London to Reading 
and back, each time on one charge, the mileage covered being 844 
‘and 89 miles respectively. Recently a more ambitious test was 
essayed—that of driving to Bath onone charge. The run was suc- 
cessfally accomplished, the 1082 miles being covered at.an average 
speed of 134 miles per hour. At the start, the E.M.F. of the cells 
was 108 volts, and at the end 92 volts. As it is stated to be quite 
safe to run the Ekstromer battery down to 82 volts, the distance on 
one charge could easily have been exceeded. We may add that the 
weight of the battery, in running order, is 13 cwt. 3 qrs. 12 Ibs. ; 
the car complete, with accumulators, but without passengers, weigh- 
ing 30 cwt. The claims made for the Ekstromer accumulator are 
its large output in proportion to weight, its capability of withstand- 
ing sudden rapid charges and discharges at very high rates, and 
low first cost. 


Fire Alarms.—On Saturday the Metropolitan Asylums 
Board considered reports from the engineer-in-chief as to the 
condition of the fire alarm system at Gore Farm (Upper) Hospital. 
He was of opinion that the system wasof a somewhat crude nature, and 
suggested that there should be a central indicator board, and that 
each block should have pushes connected therewith. Instructions 
were given for the Works Committee to carry out the work, the esti- 
mated cost of which is £350. 


Finsbury Lectures.—We are informed that the Monday 
evening lectures, from October to Christmas, at the Technical 
College, Finsbury, will be given by Prof. Thompson, on the subject 
of ‘‘ Single-phase Alternating Work,” including single-phase motors, 
the design of single-phase transformers, and the analysis of 
harmonic curves. The Wednesday evening lectures will be given 
partly by Mr. P. M. Hampshire on “ Electrical Measurement,” and 
partly by Prof. Thompson, on ‘‘ Magnetism.” 


Appointments Vacant.—The L.C.C. is wanting a 
demonstrator in engineering, with a knowledge of electrical engi- 
neering and practical mathematics, for the Paddington Technical 
Institute (£150) ; a demonstrator and assistant lecturer in electrical 
engineering is required for the Heriot Watt College, Edinburgh 
(£150). A chief assistant for Falkirk electricity works (£100); 
instructor in electric wiring for the Redhill Technical Institute ; 
shift engineer for Burton-upon-Trent (£2); chief assistant for 
Kilmarnock (£130); also traffic superintendent (45s.); wiring in- 
spector for Durban (£300). See our advertisement pages to-day. 


Electrical Schemes at Rio de Janeiro.—The Si. 
James’s Gazette correspondent at Rio reports that the Rio Light and 
Power Co. has been started there, with a capital of £10,000,000., 
He says that the undertaking intends to acquire all the tramway 
lines in the capital and suburbs and reduce them to one type, and to 
furnish energy for numerous manufactories and electric lighting for 
the whole of the city. 


International Association of Municipal Electricians, 
~The ninth annual convention of this Association will be held at 
St. Louis on September 13th and 14th. On Thursday, September 
15th, a joint session of this Association and Section G of the Inter- 
national Congress will take place. This section is devoted to 
“ Electrical Communication.” 


New York City Subway.—A New York correspondent 
writes :—" After interminable delays, due to labour troubles, the 
opening of the subway has been again postponed, and the best 
promise that can be made is that the Interborough Railway Co. 
will give the mayor at least six weeks’ notice when the time comes 
to make a final declaration. On August 18th, Mr. August 
Belmont, president of the company, ran the first experimental train 
driven by electricity, previous experimental trains having been 
propelled by oil engines. The trip from City Hall to Harlem (a 
route almost entirely analogous to that from the Bank to Shepherd’s 
Bush) occupied 15 minutes, the distance being about 8 miles. The 
wage for motormen is at the rate of $3 (12s.) a.day, and, as a result 
of labour agitation, preference is to be given to men formerly 
employed on the electric cars on the elevated lines. Candidates 
must be between 21 and 40, and be at least 5 ft. 7 in. in height. 
The motormen and conductors are being trained in a special school, 
and in a number of school-cars, and no man will be put in charge of 
a train until he has had at least six weeks’ probation. A number of 
steel cars have been received for running in the tunnel. . These cars 
are entirely of metal, except as to the seats, the flooring and the 
window sashes ; and whils running, the corridors will be closed, so 
that in the event of fire the flames would not spread.” 


An American Single-Phase Railway.—In a week or 
80, says the /Vestern Electrician, the Kewanee, Cambridge, and 
Geneseo Railway Co. expects to begin grading for an interesting 
30-mile electric railway to be built between Kewanee and Geneseo, 
by way of Cambridge, in Henry County, Ill. The single-phase 
alternating current system will be used throughout. The power 
house will be located near Oambridge, and will be of 1,000 xw. 
capacity at the start. Current will be generated at 2,200 volts, 
and transmitted at 11,0@0 volts to the two end divisions 
of the road, where step-down transformers will be located to 


reduce the electromotive force to 2,200 volts, which will be the line 
voltage. The central division will be supplied at 2,200 volts directly 
from the power house. On the locomotives and motor-cars the 
voltage will be again reduced to 500, at which the single-phase 
motors will operate. The rolling stock will include two 40-ton 
electric locomotives, each equipped with four 250-volt motors 
(two in series) of an aggregate capacity of 600 uP. There 
will also be 10 passenger cars, each fitted with four 75-n.p. 
motors and 20 coal and box cars. As will be surmised from 
this equipment, the company expects to haul coal and heavy freight 
under steam-railroad conditions. It is expected that 40 per cent. of 
the receipts will be from passengers, and 60 per cent. from freight. 
The road will be laid with 60-lb. rails, the maximum grade being 
one per cent. and the maximum curve five degrees. The 
passenger traffic will be carefully looked after, as is shown by 
the fact that the company has purchased 72 acres of land 
between Cambridge and Geneseo for a pleasure park. ‘I'he 
road will be built across country on the company’s own private 
right-of-way, and in the towns 50-year franchises have been secured. 
It is of interest to note further that the company expects to mine 
its own coal. 








OUR PERSONAL COLUMN. 


[The Editors invite electrical engineers, whether connected with the 
power station or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELEOTRICAL Review posted as to their movements. | 


Central Station Engineers.—The Darlington Corpora- 
tion is increasing the salary of Mr. Lunn, its electrical engineer, 
from £250 to £350. 

Last Friday evening Mr. Sydney W. Baynes, chief electrical 
engineer, presided over a large gathering of the staff of the St 
Pancras electrical department, at the Mother Red Cap, Camden 
Town, to present Mr. W. A. Brown, the distributing engineer, with 
an oak spirit cabinet on the occasion of his marriage. 

A presentation has been made to Mr. J. W. Turner, chief elec- 
trical assistant, of Huddersfield, on his marriage, the staff and 
employés having given him a case of cutlery. 

Mr. Witt1aM DryspaLe, chief assistant engineer, Corporation 
electricity works, Falkirk, has been appointed chief assistant elec- 
trical engineer for the borough of Weymouth and Melcombe Regis. 
There were 130 applicants. Mr. Drysdale has been at Falkirk for 
about two years. 


Electric Tramway Officials—Mr. H. N. Tuomas, 
the retiring tramways manager at huddersfield, was last: week pre- 


‘sented with a breakfast tureen and silver cigar case by the employ¢s 


of the tramways department. 


General.—On the occasion of his retiral on Friday last, 
Mr. DumaresQ, chief engineer to Messrs. Derry & Toms, Kensing- 
ton, was presented by the staff with a combination smoking and 
spirit cabinet, as a token of their esteem and goodwill. He is to 
be succeeded by Mr. W. H. Sayer, late chief assistant. 

Mr, MarsHaLL OSBORNE, for a large number of years on the staff 
of the British Thomson-Houston Co., Ltd., electrical engineers and 
manufacturers, Rugby, has resigned his position with them to accept 
that of assistant manager of the Stirling Boiler Co., of Edinburgh 
and Motherwell. He carries with him to his new position the 
good wishes of a host of friends. 





H 





OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


British Electric Calibrated Fuse Co., Ltd. (78,488).—Issue 
on August 29th of £550 5 per cent. debentures, part of series created December 
4th, 1908, to secure £3,000, charged on the company’s undertaking and property, 
present and future, including uncalled capital. Holder: J. Lang, 137, 
a Street, E.C, No trustees, Previously issued of same series, 

150, 


Metropolitan Electric Supply Co., Ltd. (25,395).—A mortgage 
by sub-demise, dated August 5th, 1904, (supplemental to a trust deed dated July 
20th, 1894, securing £250,000 first debenture stock), and a further mortgage by 
sub-demise, of even date, (supplemental to a trust deed dated July 4th, 1899, 
securing £250,000 second debenture stock), have been registered. Property 
charged in both cases: Freehold hereditaments Nos. 23—26, Fisher Street, anc 
68~66, Eagle Street, Holborn, comprised in registered title No. 82,208, and 
leasehold hereditaments in Tower Street, St. Giles-in-the-Fields, comprised in 
registered title No. 49,994. Trustees for first debenture stockholders: Sir 
R. Herbert, G.C.B., 8, Whitehall Court, S.W.; and Sir J. Pender, Bt., 
Donhead Honse, Salisbury. Trustees for second. debenture stockholders: D. 
Meinertzhagen, 12, Tokenhouse Yard, E.C.; and Admiral J, Hay, G.C.B., Fulmer 
Place, Fulmer, Bucks, 


Chili Telephone Co., Ltd. (29,252).—This company’s annual 
return was filed on rs, oe 12th, when 44,000 shares had been taken up 
out of a nominal capital of £250,000 in 50,000 shares of £6 each, £220,000 
has been received. Mortgages and charges : £85,000. 


Crompton & Co., Ltd. (27,200).—This company’s annual return 
was filed on August 27th, when 85,000 shares had been taken up out of a nominal 
capital of £800,000 in 100,000 ‘shares of £8 each, £255,000 hag been received, 
Mortgages and charges i’ £100,000. 
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ELECTRICITY SUPPLY ACCOUNTS. 


THE accounts of the Bridgend Urban District 


Bridgend Council’s lighting undertaking are of more than 
Municipal usual interest, since that town has early taken 
Electricity advantage of a bulk supply of energy. One of 
Accounts. the stations of the South Wales Electrical 


Power Distribution Co. has been builé in 
Bridgend, and, the system being a two-phase one of 60 periods, the 
Council are able to retail electricity in that form, without the ex- 
pense of conversion to continuous current. The present accounts 
cover the first 104 months’ working of the undertaking, and the 
Council may congratulate themselves on having already both satisfied 
all statutory capital charges, and in addition realised a surplus of 
£150—nearly 24 per cent. upon the capital expenditure. Consider- 
ing the small population (6,000), these results are very satisfactory. 
The price paid to the South Wales Co. for the bulk supply is 
1°375d. per unit, while the company supplies current to power users 
in the area direct. The Council’s tariff to private customers is 44d. 
per unit. 


GENERAL §STaTEMENT FOR YEAR ENDING Marcu 31st, 1904. 


Capital expenditure £6,154 
Units sold:— — 
Private lighting ... oe ee vo. 36,182 
Public lamps are ves mas w. 87,782 
Total we 73,964 
Equivalent number of 8-c.P. lamps connected . 3,975 
15 arc 
Number of public lamps... 184 inc. 
Maximum observed load ... 90 Kw. 
Average price obtained :— 
Private lighting per unit 466d. 
Public lighting 9 (tee 2°80d. 


REVENUE ACCOUNT. 
Per unit sold. 
Gross revenue . £1,145 3°72d. 
Workgs Cost, &c. 
Per unit sold. 
Purchase of current in bulk, 77,040 


B.T.U. at 1°375d., £442 1°435d. 
Distribution oes ay ae 20 065d. 
Pablic lamps Ae ee ae 42 "136d. 
Management me oes oa 79 "256d. 

Total working cost £583 1°892d. 


Profit STaTEMENT. 
Per cent. on 
capital expenditure, 
Sinking fund __... ses . £174 2°83 per,cent, 
Interest on loans son ae 3°87 ae 
Net profit (paid into district fund) 150 





Gross Profit . £562 ca 9:14 per cent. 








ELECTRIC TRAMWAY ACCOUNTS. 


Tuk returnseof these Lancashire tramway 


Salford and - undertakings are interesting from the several 


Blackburn conditions under which they are working. The 
Municipal Salford system comprises 594 miles of track, 
Tramways. made up of 354 miles owned by the Corpora- 


tion, 54 miles of Manchester track over which 
lunning powers are in force, 64 miles leased from the Eccles 
authorities, 7 miles from Swinton and Pendlebury, 3} miles from 
Prestwich and 1? from Whitfield. 

The long-delayed agreement with the Manchester authorities 
resulted in mutual interrunning facilities being arranged, and 
certain new routes are being constructed with a view to furthering 
thisend, The traffic conditions are among the best, and the figure 
for working expenses, well below the average, taking into account 
the somewhat high average cost of energy (purchased from the 
Lighting Department and Manchester Corporation). 

It will be noted that financial charges are partly replaced by renta} 
of leased lines, and that a surplus of over £15,000 remains on the 
year’s working. From the latter surplus the rates have benefited to 
the extent of £12,000, and the balance was placed to reserve and 
tae The manager of the Salford undertaking is Mr. Ernest 


, 





The Blackburn system also extends beyond the limits of that 
borough, and the traffic conditions, as disclosed by the average 
earnings, are very satisfactory. Working expenses are somewhat 
above the average, the charges for energy alone approaching 3d. per 
car-mile, and the further financial charges are ruinously heavy 
(5'16d. per car-mile), and these latter handicap the concern ; one- 
fourth of the financial charges being due to capital representing the 
purchase price of the old tramways company. 

The result of the year’s operations as shown, was a deficit of 
£5,000. The manager and engineer is Mr. A, 8. Giles. 


| Salford. | Blackburn, 


. |Mar. 31, 1904. Mar. 25, 1904. 











For 12 months — ses 











Length of route .. 32 miles | 14 miles 
Total length of track 594 ,, iy” ae ie 
Number of cars in use ... ee as — 48 
Car-miles run as eee «» | 4,726,466 | 951,484 
Passengers carried a 36, 956, ‘405 | 7,742,692 
Capital expended to date .. | £620,069 | £320,203 
Traffic receipts .. aed aes ah | £198,422 £43,374 
et dae ay aed + tan £198,890 £44,682 
Working expenses ove ie £138,541 | £29,369 
Gross as profit Dead 28 coe £60,349 | £15,313 
Income per car-mile 10°09d. 11:27d. 
Working expenses per car-mile ‘ 7 03d. 7°40d. 
Interest and sinking fund per car-mile 173d. | 516d. 
Rent of lines... =e ose ‘55d. | — 
Total expenses per car-mile ... 9°31d. 12°56d. 
Profit or loss per car-mile + 78d. —1°29d. 
Cost of energy per car-mile 2°42d. 2°81d. 
Average fare per passenger 1'2d. 1°35d. 
Revenue per mile of route . £6,215 £3,191 
Expenditure per mile of route £4,330 £2,097 








Total units used "6,102,524 | 1,785,712 





Units used per car-mile oa 129 | 1:88 
Percentage of working ex’es to receipts | 69% % 656 % 
PRoFit STATEMENT. 
Salford, Blackbufn, 
Interest on loans ... <a eee ee §©6—617,885 £8,818 
Sinking fund oe ose eee ves 16,171 11,633 
Lease rentals was ass see 10,903 
Surplus on year’s working eee 15,440 —5, 138 
Gross profit ove tee we. £60,349 "£15, 313 








CITY NOTES. : 


Yorkshire Electric Power Co. 


Tue half-yearly meeting of this company was held at the Hotel 
Metropole, Leeds, on Tuesday, August 30th, Mr. A. G. Lupton 
presiding. 

In moving the adoption of the report, the CHarrman said that the 
payments on account of contracts had not been called for quite so 
rapidly ss they had anticipated, and as there was no use in drawing 
money from shareholders to lie in the bank, they had not made the 
call; but, so far as he could tell, the next call would fall due early 
in ‘November. Since the first half-yearly meeting, held in 
September, 1903, the directors had had a busy and somewhat anxious 
time. The administrative expenses during the half-year were large. 
They had been swollen by law charges of an amount of over £900, 
and there was still a farther amount which would have to come into 
the next balance-sheet. When their Act was drafted, clauses were 
included for the protection of local authorities, and the company 
could in no case, without the consent of the local authorities, go into 
those areas where the local authorities had. obtained distributing 
powers, and compete with them. All the rights and privileges 
which these local authorities ought to have were amply protected, 
but, in spite of this, in several cases in this last session of Parlia- 
ment, local authorities had been promoting Bills desiring to supply 
electricity outside their own areas, and to employ and risk the 
money of their ratepayers by entering into competition with this 
company. The directors had opposed these Bills, and the Com- 
mittees of Parliament had, in every case_where they fought the 
Bills, upheld the action of the directors of the company in a very 
decisive manner. They hoped that, now the company was getting 
to work, the local authorities would suppo: them and make use of 
the company rather than spend their own money and the money of 
the company in fighting in that profitless manner. In regard to the 
progress made at Thornhill- with. the central supply station, the 
building was completed. The plant was being pushed on with as 
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rapidly as possible. The boilers were installed, and a quantity of 
the subsidiary plant was also there, and he believed that they would 
have the first generating set delivered either in September or 
October, and they would be in plenty of time to carry out their 
promise of supplying current this year. They had been carrying on 
negotiations with private consumers, and also with several local 
authorities, for supplying to them current in bulk for them to 
distribute for lighting and for power and other purposes in their 
districts. Under their agreement with the Urban District Council 
at Mirfield, the Council was to supply the current for lighting, and 
to do the general distribution in their district, but the larger users 
of electric power would come direct to the company. The local 
authority obtained its electricity at a very low cost, and it would be 
able to supply it for lighting and other purposes at similar prices to 
those which could be afforded in large towns and cities. The com- 
pany had already arranged for routes for some 12 miles of cable. 
Further routes were being considered. They were going to supply 
the neighbourhood of the station first, and the more support they 
received, the more rapid]y they would be able to extend these cable 
routes to other districts. 

Mr. E. A, Caronan seconded the motion, and it was adopted. 





The Electric Railway and ‘tramway Carriage 
Works, Ltd. 
Tu directors’ report, to be submitted tothe annual meeting to be 
held at the offices, Strand Road, Preston, on Thursday, September 
22nd, at 12 noon, reads :— 


The directors herewith submit the balance sheet of the company’s trading for 
the year ending June 30th, 1904. The works have been efficiently maintained 
as regards buildings and machinery, the cost of which has been charged against 
revenue, After paying debenture interest, amounting to £2,500, and charging 
£4,299 7s. for depreciation, the profit for the ‘year is £5,546 3s. 4d., to which must 
be added £4,826 18s. 7d. brought from iast year, making a total of £10,373 1s. 11d. 
The directors recommend that this amount be dealt with as follows: 

To pay a dividend of 5 per cent. less income-tax, for the 
year ending June 30th, 1904 .. os oe e £7,500 0 0 


lo carry forward to next year 2,873 111 


Total ee e- £10,878 111 

Severe competition and general slackness of trade accounts for the falling off 
in the profits for the past year. In the opinion of the directors the prospect for 
the coming year have improved. In accordance with the articles of associa- 
tion, two directors retire, viz., Mr. Barningham and Mr. Kerr, and, being 
eligible, offer themselves for re-election. 

The dividend last year was 8 per cent. on the ordinary shares, 
with a balance of £5,427 carried forward. The net profit for this 
year is £5,546, but as a payment of 5 per cent. on the ordinary 
shares of £150,000 requires £7,500, it will be seen that, but for last 
year’s carry forward, the dividend would have been smaller still. 
The amount of the gross profit was £33,682 last year, and it has now 
dropped to £23,133. The net profit last year was £16,595. Sundry 
debtors stand at £78,037, against £68,735 last year. Sundry creditors 
and outstanding accounts, including bills payable, have increased 
from £20,223 to £25,152. The amount put to depreciation is only 
£4,299, against £5,096 last year. It is satisfactory to note, from 
the directors’ statement, that things are improving. We most 
sincerely trust that they are; but, unless there were a sudden and 
remarkable boom—which is hardly expected, though there are not 
wanting signs of some awakening—the company can hardly get 
back to its 8 per cent. dividend again next year. 





Northampton Electric Light and Power Co.—The 
directors, in the course of a circular issued to-day to the share- 
holders, state :—‘‘ The directors are glad to be able to report that 
the progress of the undertaking is entirely satisfactory, notwith- 
standing tte somewhat depressed condition of trade in the town. 
They feel, therefore, in a position to pay an interim dividend for 
the first time on the ordinary shares for the half-year ended June 
30th at the rate of 45 percent. perannum. The usual half-yearly 
dividends on the 6 per cent. and 5 per cent. preference shares are 
also now paid. The cost of fuel and the other working expenses 
are even less per unit than for last year, and this reflects great 
credit on the chief engineer and his staff.” 


General Electric Co.—The transfer books of the 4 per 
cent. debenture stock will be closed from 17th to 30th inst. both, 
days inclusive. 


Lanarkshire Tramways Co.—On August 31st Mr. 
A. R. Monks presided over a meeting of this company held at 83, 
Canron Street, E.C. He eaid that the report was highly satisfac- 
tory, and they were carrying forward a considerable amount to the 
next account. No doubt on the next occasion the dividend would 
be equal to, and perhaps a great deal better than, the present one. 
A dividend at the rate of 44 per cent. per annum was approved, a 
balance of £2,042 2s, 2d. being carried forward. 


Prospectus,—7yneside Trawways and Tramroads Co. 
The list opened on Wednesday last week, and will close to-morrow 
(Saturday), of an issue of £40,000 5 per cent. mortgage debentures 
(£50), part of a total issue of £65,000, which will constitute a first 
charge on the undertaking. 


South Metropolitan Electric Light and Power Co.— 
The transfer register of 44 per cent. first mortgage debenture stock 
will be closed, as from the 17th to the 30th inst., for the purpose 
of preparing interest warrants for the above stock, payable 
October 1st, 1904, 


Stock Exchange Notice.—Application has been made 
to the Committee to appoint a special settling day in and to grant 
& quotation to—London Electric Supply Corporation, Ltd.—Farther 
issue of 10,000 6 per cent. preference shares of £65 each, fully paid. 


STOCKS AND SHARES. 
Wednesday Evening, 

To be able to chronicle cheerfulness in Stock Exchange markets for 
two consecutive weeks is too unusual an event for it to be passed 
by unrecognised. The liberal supply of floating money which 
remains on offer is one good feature, although the regular autumn 
rise in the Bank Rate may still put in its appearance. Talk of 
hardly-expected mediation between the Far Eastern belligerents 
perhaps tended to induce more confidence; and while no depart- 
ment in the Stock Exchange has much to brag about at present so 
far as orders go, the volume of business certainly begins to expand. 
Electrical securities have few changes to show, and what there are 
seem to be pretty evenly divided between rises and falls. The only 
department in which a marked change has taken place is the Anglo- 
American Telegraph group, where prices spurted sharply. 

Railway stocks are erratic in tone. Central London Ordinary 
has fallen a point to 87, while Districts at 39 are 1 per cent. harder, 
and Metropolitans rose 14 to 95. Proprietors of the ‘ Twopenny 
Tube ” stocks continue to be much exerciced in their minds as to 
the effect the electrified District will have upon the traftics of their 
undertaking. Expert views are constantly being sought in the 
market, but since the matter after all is one in which one man’s 
judgement is as good as another, opinions vary widely. Unfortu- 
nately for the Central London, its traftic has recently suffered 
from reasons far removed from any point connected with electrical 
competition, but the crumbling of the quotations causes holders to 
become more apprehensive of the coming rivalry than they might 
otherwise be. 

Great Northern and City Preferred are steady at 4}; City and 
South London has risen 2 points to 43, while Waterloo and City is 
not a good market at 874. British Columbia Electric Railway 
Deferred and Preferred are 984 and 1014 respectively, the eeati- 
mental effect of the recent fire being still apparent in tke price of 
the former stock. 

In the Traction section, City of Buenos Ayres Trams have firmed 
up to 10}, and there is a good deal doing in the shareer. Anglo 
Argentine Tramways Ordinary at 6}, and the Preference at 5}, are 
about the same as they were last week. Barcelona Trams have been 
dealt in at 98, and the Preference are 104 to 11. There is a slight 
rise in London United Preference, at 10%; the Debenture remains 
quiet at 104. 

Thanks to the reasons detailed in these columns a fortnight ago, 
Anglo-American Telegraph stocks have come strongly into favour. 
The Preferred is no less than 6 points ‘better, at 97, after being 98, 
and the Ordinary rose 4, to 524. Another 10s. rise has taken the 
Deferred to 84. In this latter a fair amount of speculation has 
sprung up. It is stated that the company is now doing much better, 
but beyond this somewhat vague suggestion, there is no real infor- 
mation to justify the advance. Reactions in the prices may not be 
inevitable, but it looks as though they are quite likely to take place 

as the recent buyers come forward to secure their profits. Except 
for this, the Telegraph market is uninteresting, no other changes 
having occurred. Lastern issues should benefit by the unhappy 
chance of the war being further prolonged by the present hap 
penings in the Extreme East, which make mediation look farther 
away than ever. Commercial Cables and Submarine Cables T'rust 
are unmoved by the jump in the quotations of the Anglo-American 
varieties, nor have Globes of either sort moved from their previous 
prices. 

Electric Lighting shares are almost as bad in their immobility 
as Telegraph descriptions. County Preference at 11} have put on } 
and there is a 2 per cent. rise in South Metropolitan Electric 
Debenture stock. It may be parenthetically wondered how much 
longer the Stock Exchange Oficial List will continue to quote this 
latter company under its old, discarded name. Oxfords are still 
nominally 6, cum rights in the issue of 2,000 new shares now being 
made to proprietors, at £5 per share. It is, however, hardly likely 
that the market will accommodatingly buy old shares at 6 in order 
that shareholders may take up the new issue at 5, although, of 
course, there is a difference of dividend in the new kind, whicl 
works out to about ,‘; in favour of the old. Bournemouth and Poole 
are 12 and 10 for Ordinary and Preference, Bromley 53, and Hove 
shares 8. The provincial market has been exceedingly quiet for s 
long time past. Calcutta Electrics are 74, and Havana Electrics 
about 10. British Electric Traction First Debenture at 118} is 4 

trifle better. 

As regards Miscellaneous issues, Telegraph Construction shares 
are £1 up at 374, partly because of the strength lately shown by the 
Telegraph market. National Telephones continue to be quietly 
absorbed. The Deferred shows a couple of points improvement st 
92%, and the new Debenture has moved up to 67 middle; Westing- 
house Preference and Debenture at 3 and 86% have been standing st 
these prices for the past fortnight, ~- 
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Present Bic0k | pividends for the lass | losing amt 
resen or ends for the week en 
HAME, Quotations Quotations 
Ieee. ae three years, ‘Aug. Slat. Sept. 7th. — 
1901, 1902, 1908, Highest|Lowest 
67,100 | African Direct Telegraph, 4 % Debs. a ee oe eo ot 3 ee ee ee 97 —101 97 —101 we on 
25,000 Ayoason Telegraph Co.’s shares, Nos, 1 to 25,000 ee ‘ed - sae aa “a 84 23-- 84 oe 

119, 7002 0. Dens., Nos. 1#01,250 Red, .- «- «| 100 «< «s oe on ae *- as 

788,840 Anglo Ameuiean Telegraph .. oe ‘a a ée Ge -- | Stock | 61s. 60/6 61s. 47 — 50 51 — 54 513 a 
3,105,580 Do. do, do. 6% Pref. ee ee eo ee -- | Stock | 6% 6% 6 90 — 92 96 — 98 983 91 
8,105,580 | Do. do, do. Deferred a ere mm 28, 1/- 2s. ve a 8i— 8% &% 8 

44,000 Chili Telephone, ) a ee ee 6 5% | 6% | 7% oe 5— 5y * ee 
18,888,800$ | Commercial Cable mei wel: gel jee ce) amie 8% | 8% * 170 —190 170 —190 +s se 
1,841,209 Do. do, Sterling 500 year 4% Deb, Stock Red. .. +. | Stock ee ae ée 94 — 96 94 — 96 95 942 

16,000 | Cuba Telegrap DS 63 co” cal aa (da ke |e wep Ae EC Ole bee ba 71— 8 71— 8 sis a 

6,000 Do. 10 % Pret. ee oe ee ee ee ee 10 oe oe ee 15 — 16 15 — 16 ee ee 

12,931 Direct Spanish Telegraph | ee ee ee oo ee ee ee ee oo = oe oo = oe ee ee 

6,000 - % Cum. Pret. Wa he aa 5 aa <e AC 1—-8 1-8 a <a 

80,000 ee ee oo ee 50 ee ee ee 98 —101% 98 —101 % ee ee 

60,7101 | Direct United States ‘cable? e ee ee 20 84% 84% 8 10 — 104 10 — 104 105% 104, 

81,800 | Direct West India Cable, 44% Res. Deb. within Nos, 1 to 1,200, Red. | 100 Be aa oe 99 —101 99 —101 ac a 
4,000,000 | Eastern Telegraph, Ord, Stoc! ce ow cel en Ue. | Cel ee 126 —181 126 —181 129 "et 
1,955,565 Do, 34 yg Stock oe oe oe oe oe 100 oe oe oe 87 — 90 87 — 90 294 
1,584,645 Do. Mort. Deb, Stock Red. eo ee +. | Stock «s ee ee 05 —108 105 —108 «s 

800,000 | Hastern Extension, ‘Atstralasi, and China Telegraph “ae 10 1% | 7% 117% 12 — 124 12 — 124 12,7, 124 

820,0002 Do. Deb, Stock Stock oe oe ee 108 —106 103 —106 106° ‘ 

800,000 | Eastern & South prt Tele., 4% Mt. Db., Nos. 1 to 8 ,000, red. 1909 | 100 ee ee ee 99 —102 99 —102 es oe 

200,0007 Do. do. 4% Reg. Mort, Debs, (Mauritius Sub.) 1 to 8,000 25 aa ° 100 —103 100 —103 és 

180,227 | Globe Telegraph and Trust .. ee oe oe ee ee 10 54% [£3167*| 54% 9} 8 9: 8}3 

180,042 Do, do, 6 Pret. as ee ee oe 10 xa de 1 14 183— 14 l4y = 

150,000 | Great Northern Telegraph, of Cope: 10 15% | 13% | 15% 254— 264 _ re 

54,700 Halifax and Bermudas Cable, 4 % TT Mort, Bete, nis Nos. } 100 a: aa Mi 99 —101 99 —101 s x 
17,000 | Indo-European Telegraph do Mn ak ea on, ee | ae PIS | Ie [10S ee 43 — 46 Te a 
1,988,888 | National Telephone, Pref. ES a kone ee (he ea tiOe 6% | 6% | 6% | 104 —106 104 —106 1054 | 1043 
1,966,667 Do, do, Def. Stock ee ee ee oe ee e- | 100 oe 44% 5% 89 — 92 91 — 94 92 90 
15,000 Do, do. 6 % Cum, Ist Pref. .. oo we eo > oe 10 6 & 6% 6% 13— 14 12— 14 123 “e 

15,000 Do. do. 6 % Cum. 2nd Pref. .. ee ee ee on 10 6 6% 6 % ll — 13 ll — 18 we oe 
9,250,000 Do, do, 6 % Non-cum. 8rd. Pref., 1 to 250,000 .. ee 5 5% 5% 5 % 54— 5g 54— 58 5y5 ** 
000,0002 Do, do, Deb. Stock Red. <a wa ‘i -- | Stock | 83% BA% 83% 97 — 99 — 99 984 984 
689,598 Do. do, 4% Deb. Stock Red. ee eo ee 100 4% 4% 4% 104 —106 104 —106 105 a 
1,000, Do. do. Prov. Certs., 85 % to be paid rf ree ye ia “a 65 — 65 — 663 664 

179,318 | Oriental Telephone and | aoe a 1 to 171,504, fully om “a an 1 6% | 6% | 64% js— 1 ti— 1 1 : 

,000 Do. 6% Cum. Pref, af ue a 1 ae “es <a — 1 i— 1 oa 
100,000 Pacific and Busepenn Tei, 4% Guar. Debs., 1 to 1, 000" ee e- | 100 os ee ee 97 —100 97 —100 ee 
11,889 | Reuter’s .. wa a = os aa ea we A 6% 5% ne 14 1h ee oe 

8,808 | Submarine Cables Trust ee ee a ee ° e- | Cert, a we ‘a 118 .—128 118 —123 ° . 

68,000 | United River Plate Telephone. on PS 5 1% 1% ee — 64 oo 6% a 

40,000 Do, do, g Cum, Pret,, Nos, 1 to 40, 000: 5 oa ae ie 2— 6: - “a oe 
179,9471 Do. do. Debs, .. oe ee ‘eo +. | Stock as a “4 108 —106 108 —106 e ee 

,609 | West African Telegraph, Shar am ; 10 ee 2% 4% — 7 — 7 ee ee 

150,0002 | West Coast of America, 4% Debs., 1to FB 500 guar. by Braz. Sub, Tel. 100 ee <e “< 97 —100 97 — 100 aa aa 
267,980 | Weste-n Telegraph, Ltd., Kos, 1 to 207,980 ar re ee 71% | 7% | 7% 12 — 124 12 — 124 123 124 

5, 0001 D>». do. Debs, 2nd series, 1906 :. ea ee | 100 eo es ee 101 —104 101 —104 101 

400,000 Do. oO. Deb. Stock Red, .. oe ee ee | 100 ee ee oe 100 —103 100 —103 1013 101 

88,821 | West India and Panama am€ en en 10 oe ee os i j i— ee ° 

84,568 Do, do, do, 6 % Cum, Ist Pret. ee “s 10 ee ee ee 63— 6 €3— me oe 

4,669 Do, do, do, $3 Cum, 2nd Pref. ea c= 10 oe ee ee — 6 5— ee aa 

80,0007 Uo, do, do, Debs., Nos, 1 to 1,800 e- | 100 ee ee ee 100 —103 100 —108 2 a 

ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 

20,000 ne prereree 7 Cum. Pret. ee ee ee 10 ee ee ee 5— 6 5— 6 ee ee 
800,0002 1st Mort, Deb. Brock Red, ee se +e | Stock “s e ee 92 — 97 2 — 97 es ee 
100,000 British Electric traction Ree Sige §sese | ee ee 9% | 8% as 83— 93 89— 93 9 9 
100,000 Do, 6% Cum. Pret. ; eo oe ee 10 eo ee ° 104— 11 104— 11 1 1014 
600,0u02 — 4s. b % Perpetual Debenture Stock :. +. | Stock ee we ° 116 —119 117 —120 1184 oe 

do. % 2nd Deb. Stock Red. ee ee ° 100 as ie ee 94 — 97 94 — 97 96 es 
100,000 Britteh Insulated and Helsby Cabl a ee ee ee ee ee 5 10% | 10% 8% 53— 64 ; 63 ee ee 
100,000 oo do. 6% Cum eo ee ee 6 oe ee ae 64— 6 6 : ee 

50,000 do, 4 ye, lst Mork hes Red... ° ee ee ee 100 os ee ee 101 —104 101 4 ae 
50,000 gBrowett Lindley & Co., Ord. .. oe ee ee oe £1 Nil ms oe — B59 ee oe 
50,000 |f1 do. 6%Cam.Pret, 2.32] ] at fom | 2. | cl | die tout uit ih man 
105,781 Brash “Electrical Engineering, — 1 to 105,781 .. eo ee ee 2 Nil Nil Nil i—- } 3 “< oe 
160,000 Do, do, on-cum, 6 % Pref, a Pr D] 8 6% 6% 1— 14 re — 3 1,3 1g 
125,0007 Do, do. Perp. Deb. Stock .. ee +» | Stock eo ee “e 94 — 97 xd 94 — 97 xd ws so 
* 26,0007 Do, do. Perp. 2nd _— Stock .. «- | Stock ee oe ée 70 — 75 70 — 75 ss ee 
85,000 Callender’ 8 Cable pam. Ne, shares oe ée ee ee 6 20% | 15 % | 124% 93— 1 Y4— lus 103 se 
40,000 Do. do, do. 6 um. Pref, ee 5 oe oe ee 5— — 54 ‘ “a 
90,000! Do. do. do. 44% 1st Mort, Deb, Stock Red, +. | Stock aa ee «e 101 —105 101 —105 ea ad 

1,860,014 | Central London Railway, re Stock P eo ee oe -- | Stock | 4% 4% 4% 87 — 83 6 — &8 874 bts 
494,098 Do, do, 4 % Pret. Stock .. eo ee oe -- | Stock | 4 g 4% 4% 100 —102 100 — 102 ee oe 
494,998 Do, do. Def. do. .. ee ee oe +. | Stock o 4% 4% 80 — 82 80 — 82 a Son 

1,380,000 | City and South London Railway oe ee “a oe ee e- | Stock | 2% 82% 28% 40 — 42 42 — 44 433 4iZ 

85,000 hice” & Co,, bo iat Mert. Bog at? eis aati &e 8 14% 5% ee l4— 2 14— e ee 

0. 8! ort. Reg. Debs., to ‘ot , and i 
100,0007 Bol to 11,000 of £50 red; Zn a a 90 — 95 90 — 95 ; a 

99,261 | Edison & Swan United Elec. Light, ‘‘ A” shares, £3 paid, l to i 261 5 Nil Nil ee 4- #} i- 3 ee ee 
17,189 Do, do, aut shares, ge ig 89. oe 5 Nil Nil ee 1— 2 1— 3% ee oo 
«44,0281 Do. = 4 % Deb. Stock Red 100 oe os ee T7 — &2 77 — 82 on ee 
100,000 Do. 5% Ind Deb. — vonw Certs “all pa. 100 - ea ae 79 — 83 79 — 33 a ee 
112,100 | Electric Construction 1 . ‘112,100 ees ae 9 |6% | 6% | 4% i— 8 1— 1 = a 

,890 Do, do, 7 Cum. Pref., 1 to 81,890 ee oo a ee ee ee 2— 2% 2— 2 28 eo 

5001 | _ Do. do. b Perp. 1st Mort, Deb, Stock :. :.| Stock| °. oo a 96 — 99 96 — 99 as ys 

25,000 | General Electric Co. ax Cum. Pref. ee eo a <a 10 5§ % 5% ee 9— 9% 9— 9 93 93 

aaa ..... 5 (W.T 5 rel a>. ae oe oe ee +» | Stock es 20'% ee a ea Se ° 

y nr » T,) Telegrap! orks, Ord. .. e ee “es 6 15 ll— _- ll oo 
200,000 do. ‘ Pref. .. re? 5 i aa - — 54x 5 — Ha ba 
45,900 De ‘ort. Deb, Stock ee «+ | Stock oe ee 107 —111 xd | 107 —111 xd oa oe 
,000 cannes a Gutte-Perche & Telegraph Works een Pee 10 10% |10% oe 184— 194 184— 194 Sa oe 
800,000 do, do, 4% 1st Mort. Deb, | 100 ee ee ee 100 —103 100 —103 - oe 
87,500 sLavenpoal ‘Overhesd Railway, Ord, ee ee ee ee 10 14% 148% a BeA— 34g Sti— 338 a «a 

10,000 Do. Pref, £10 paid oe oe oe ee 10 ee ee “a 0—1 10 — 104 és oe 

87,850 | Telegra) Bb Construction and Maintenance 192 |20% | 20% | 20% 85 — 88 — 37 85 ee 
150,0001 % Deb. Bas., "Nos, i to 1, 600 Rea, 1909 100 ee ee as 101 —104 101 —104 Pr ee 
Waterloo. & City Railway, Ord, Stock er a 4) B% | 8% | 388% 86 — 89 £6 — 89 
































* A period ef nine months. 


4 Quotations on Liverpool Stock Exchange. 








-} Unless otherwise stated all shares are fully paid, 
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q From Manchester Share List, 





Bank rate of discount-3 per cent. (April lst 1904). 
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Stock Closing Closing Business done 
oroent NAMB, or ss Quotations Quotations week ended 
: Share, J Aug, 3ist. Sept. 7th. | Sept. 7th, 1904, 
20,000 | Brompton & Kensington El Light Sup., Ord., 1 to 20,000 | "om | eee [ioe | 10z~ 11 109-113] | a 
i rompton ensington Electric Light Sup., op k ee 1% 8% , 

20,000 Do. do, 7% Oum. Pref. .. 5 ob ss eg 10;— 104 10k 104 - . 
250,000 | Central Electric | 8u d'biean 4% Guar. Deb. Stock .. ve pe -- | 100 ee a3 106 —109 106 —109 oe . 

60,000 | Charing Cro a hootriclty Supply ... eH 6 (10% |10% | 8% W3— 8 q 8t 835]. 

30,000 Do. % Cum. Pref, .. 6 oe oe “ 5 53 5g see 

40,000 Do, os “ City Undertaking ” Cum, Pref, .. 5 a ap =p 4 5 4 5 433) .. 

40.000 Do. do. 1908 ee és oo ee 5 as os 4g— 4 5) - ee 

row 4 iat = = vis % a Stock Red. :. oe ee e- | 100 ie . # 102 —— ar gc - ‘eg = 

: elsea Electricity Supply, Or tee mnlieett be 5 4 — — ik 
M70808. | City of ond EI tt Li hag a tock Beds eed’ ce | OF vk Mele 18 10 TOE 103 1042 | 103 
I ity of London a c Lighting, Ord. 40,001—110, es =e 5 5 10}— 105 . 

40,000 Do. Ly a 1 to 40,000 ° 10 2 % S is it 138 — 14 oe ee 
499,000? Do, Deb ‘Stock, Seriy. (iss, at 115) all paid .. ee as a ee ae - 120 —125 120 —125 ee — 
800,000 Do. @nd Deb. Stock, Prov. Certs., all paid . -- | 100 é x ee 102 —105 102 —105 ee 2 

40,000 | County of ‘entin Electric Lighting, Ord. 1—40,0¢0 10 4% 4% 4% Ta— €4 84 8} 8 

20,000 Do, do. do. 6 % Pref., 40,001—60, 000: : 10 aes “s ae 11 — 12 114— 12 6 ne 
400.000: Do. do. 43% Deb. Btock .. + . oe ee on we as ee 105 —108 105 —108 we 
250,000 Do. do. 44% 2nd Deb. stock .. - we «. | Stock nf red 101 —104 101 —104 oo .: 

50,000 | Bdmundson’s Blectric Corporation, ~~. Shares dons ithg = whee 5 3% 17% 17% 6— - 655 6 

80,000 0. do, Cum. Pref. . oh a wa es 6— 6 -~ 655 6 Px 
140,000 Do. do. ‘4 Ist Mort. Deb. Stock :. | 100 Br ae 4c 104 —107 104 —107 105 ee 

21,000 Kensington and Knightsbridge Electric Ord, 5 10% | 10% 12% 12 — 18 12 — 18 on oe 

90,000 Do. do. do. 4% Debenture Btook «+ | Stock ee eo oe 102 —105 102 —105 ee 
110,000 | London Electric Supply Corporation, Limited, Ord. os 8 ee oe ee 14— 2 14— 2 ee oe 

49,840 Do. do. do, 6 % Pr 5 ee oa 5— 64xd 5— 64 xd 53 es 
950,000) Do, do. do. 4 + lst Mort. Deb. Stock Red | Stock ee ea aa 96 — 99 96 — 99 974 
100,000 Metropolitan Blectric Supply, 1 to 100,0C0 ee 10 64% 18% 83% 154— 4 164 16% 16 

71,1¢6 Do. do. 43% Cum. Pret. 1-7 106, £3 paid ee 5 se ee as ba— 6 Bg— 5g 5 54 
220,000! Do, do. ue lst Mort. Deb. Stock eo ee ee oe aa ie 109 —113 110 —115 4 Ke 
950,000/ Do. 84% Mort. Deb. Stock Red .. .. | Stock 8 a ps — 6 — 9 . 

10,852 | Notting Hill Electric Lighting PSS ee es Ze 10 6% 6 6 % 14 — 15 14 — 15 a . 

40,000 | St. James’ and Pall Mall Electric Light, Ora. 6 | 143% | 143 144% iid— 154 1id— 154 . a 

20,000 Do. do, do, Pref, 20,081 to 40,080 5 = sé ve 8— 9 _ . ee 
160,000! Do. do. do. Deb, Stock Red ../| 100 me av aé 97 —100 97 —100 4 a 

12,000 | Smithfield Markets Electric Supply, Ord. Te ae 5 e 2% | 4% 23— 8 23— * . 

50,000 Do. do. do. 4% Deb. ~— as +. | Stock - aia af 83 — 88 88 — 8&8 ae = 

65,000 | South london Electricity £1pply. Ord. ee ee 6 ee 12% 8% Bi— 43 ; 43 dwn 4h 
100,000 | South Metropolitan Electrio 1 Pr and Power, om. eo ee oe 1 ee oe ee — 1 o *° 

50,000 Do. Pref. Ey eereremtes 1 as a5 1g—-_ 13 xd 1g— 1g xd . 
100,000 Do, “ 1st Deb. Stock | a5 eo e- | 100 ee ee ee 108 —107 105 —109 107 ee 

80,000 | Urban Electric Supply, ey ee ee ee ee ee 6 eo re aR 427— 64 4j— 5} 484 oa 

80,000 Do, do. MI 2 ns: 2 ieee ee 5 | ix nA Ee 43— 43— 5 :: +: 
110,000 | Westminster Electric Saaae op SN; oes - ae} Ses 5 | 208 103) 12% | 134% 124— 124— 13 12% 123 

28,141 Do, do. 5 % Cum. Pret, as ee ee ee 5 | A “4 6— 6— 64 645 —- 

* Subject to Founders Shares. t Unless otherwise state stated all shares are fully paid. a 
MARKET QUOTATIONS, Wednesday, September 7th. fe. 
Latest Week’s Latest Week's 
CHEMICALS, &o. Price, Inc, or Deo, METALS, &c. (continued), Price, Dec, or Inc, 
a Acid, Hydrochloric on e- percwt, 6/- “ g Copper Sheet os <“ «- perton £70 : 
ay itric .. ee - «- per cwt, 22)- ee g9 «6» «COUR «. perton £70 : 
a y Oxalic.. .. «  «o percwt 82/- ee @ |, (@lectrolytic) Bars :. per ton £62 es 
a ,, Sulphuric .. .. o- percwt, 5/6 oe oe © ” Sheets .. per ton £78 +e 
a Ammoniac, Sal o. percwt, 42/- oe 6 .s " Rod -. perton £72 . 
a Ammonia, Muriate (crystal) e» perton £33 10 ee ‘ 99 ” H.C, Wire per lb, 13d. . 
a ‘2 es perton £380 ae f Ebonite Rod =e ee e- per lb. 8/8 ee 
a Bleaching powder . th ne e» perton £4 10 oo a ae a «. per lb, 8/- o 
a Bisulphide - ee ne e- perton £16 ta n German Silver Wire a «- perlb. 1/6 ee 
o Borax. se +. perton £18 aa h Gutta-percha fine .. os. se MBI 8/- oe 
a Benzole (90 % oe oe -. per gal. - ee h India-rubber, Para fine .. +» perlb, 4/11 to 5j- 
a ce ee +» per gal, 5/6 oe # Iron, Charcoal Sheets .. .. perton £18 .- 
a Copper Sulphate .. .. .. perton £19 a 4 ,, Pig (Cleveland warrants) per ton 43/3 6d, inc 
a Lead, Nitrate oo = ee Sees ton £50 a 4 ,, Forgings, according tosize per ton From £11 ae 
a 4 White Sugar oo = ews ton £81 aa { 4, Scrap, heavy per ton 47/6 to 50/- ee 
a — one oe oe e- per = - - eo ” Wire, " galvanised No.8 .. per ton £9 15 ee 
a Methylated Spirit . ° per gal, oe 
a Naphtha, Solvent (90% a 160° C). per gal. t < : Lead, English Ingot ee e- per ton £12 ee 
a Potash, Bichromate, in casks .. per lb, 8d. am Bheet .. .. perton | &ll 17s. 6d. +. 
ay Caustic (75/80%).. .. perton £24 oe S Manganin Wire No, 28..  .. perlb, 8/- * 
a Shellac ee e+ per cwt, 210/- ee g Mercury . per bot. £7 15 oe 
a Sulphate of Magnesia ee e- perton £4 10 a d Mica (in original cases) small . per lb. 6d. to 1/ ee 
a Sulphur, Sublimed Flowers .. per ton £6 10 ee ” ” " medium per lb, 6 to 4/- 
a ” — oe «+ per ton £5 10 ee , ” large .. per lb. 4/6 to 8/6 ee 
a Lum ++ per ton £6 oe Pp a Bronze, plain castings per lb, 1/- to 1/24 oe 
a Soda. Caustic (white 10%) +. per ton £10 16 oe p » rolled bars & rods per lb. 1j- to 1/8 oe 
aw» stals +. per ton £8 ee Pp »» strip&sheet per lb. From 1/1 ee 
a, Bichromate, ‘casks. e+ per lb, 93d. ce 0 Platinum oh ee e» peroz. £4 ee 
e Silicium Bronze Wire . per Ib. 9d. to 11d, ee 
¢ Steel, Magnet, acc’d’ g to desc’ p n per ton £58 ee 
METALS, &c. ae Sheer. aes by Fhe ee 
s O min 
b Aluminium Ingots, in ton lots .. per ton £180 x e g Tin, Block». .. «+ «+ perton { £128 10 } #3 inc. 
b pes Wire, in ton lots .. per ton £168 “- 9 » Foil e- perlb, 1/6 *: 
b Sheet, in ton lots .. per ton £166 ay n 4 Wire, Nos. 1016 .. -- per lb, 1/64 4d. dec. 
b Babbitt’s metal ingots per ton £48 to £180 ae p White Anti-friction Metals— 
¢ Brass (rolled metal 2” to 12") basis per Ib. 64d. =. “White Ant” brand per ton £42 to £62 ee 
c y Tube (brazed) ee «- per lb, $3" - j Yarns, 2/10s Grey Cotton, onsp’!s per lb. 8d, e 
ec on y (soliddrawn).. .. per lb, “gd. | era eee F oe 
C ire, basis. . oe «+ per lb, 63d. i 4 . Bply10lbs. Russian .. perlb. 448d, - 
: Copper Tubes (brazed) .. .. per lb. 93d, ie oo ug Ibs, Russian, single .. per lb. 2 ee 
(solid drawn) .. per lb. 934, j 80 Ibs. Jute rove per ton £11 
: Copper Barn (bert selected +. Der ton £10 Zine. aiarvieiie Montacnebna.) ner ton £295 6 























Quotations i by Messrs. :—a G. Boor & Co.; b The British Aluminium Co,, Ltd.; ¢ Thos, Bolton & Sons., Ltd.; d F. Wiggins & Sons.; 
Co.; f India-Rubber, G.P. and Teleg. Works Co., Ltd.; g James & Shakspeare; h Edward Till & Co.; ¢ Bolling & Lowe; j Walter H. 
n P. Ormiston & ‘Sons; 0 Johnson, Matthey & Co., Ltd; Pp The Phosphor Bronze Co., Ltd. 


Smith & 
Co., 1 Ltd.; 


k Morris Ashby, Ltd. ; mW. T, Glover & Co. Lta.; 





ELECTRIC TRAMWAY AND 


RAILWAY TRAFFIC RETURNS. _ 














































































é Frederick 
Hindley ana 


Miles 


s Week Receipts for | No. Miles P Week Receipts for | No. 

Locality. | gulag | the week. |wks.| Totaltodate. | ooo Locality. onding | the week, |wks,| Totaltodate. | open, 

£ £* £ 2 | 1, £ £* z £* a 

Aberdeen .. ..|Sep. 3] 1,667 | +355 | 14 | 23,218) + 4,457; 10) — | Dublin ee =| Sep. 2] 5,792 | +287] — | 52,047} — 3,117| 47 | + 2 
Bath .. ..| Aug. 81 | 804 — | 86 | 22,236 —. |14)/— |8 a Hom oe wel gp 8] TA | — | 22 | 19,485] + 1,971 + 3 
Birmingham .| Sep. 8] 5,179 | — 22] 86 | 193,963} +11,879 — |s| Glas vy» 3. | 16,026 |41401 | 15 | 195,769 | +12,508 | 714 | +53 
Blackburn » 2! 1,026 | +286 | 22 | 22,567/ + 2,836 — |° Halifax’ (2 weeks) ..| Aug. 24 | 9,258 | +174 | 21 . + 2,460; 83 | +1} 
Blackpool .. » 1] 2,281 | +618} 21 80,892 | + 4,108 as a .-| Sep. 8 | 1,469 | +263 | 22 _ _ 28 a 
» —Fleetw'd| |, 8] 1,464 | + 95/9 | 14016;— °40| %|— |e] Hull .. res eer? 2,300 | +453 | 22 | 48,727| + 6,653/ 138 | +24 

os —Lytham a 902 | 4207 | 44 16,747 | + 6,855| Th | — &| Ilkeston “ns ~.| Aug. 8L 170 | — 22} 22 8,849 _ 85) — 
Bolton «+ ee | op 4] 1,842 | — TL | 23 | 48,645) + 271) 25 | — |\ Ipswich. ..| Sep. 8 ol7 — | 22 | 12,250 —: | 104 | — 
Bournemouth -- | Aug. 81] 1,465 | + 26 | 22 26,567 — 104 | — |8| Isle of Thanet AY ten 1,618 | +110 | 35 26,591 | + 1,184| 1 7 
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STEAM TRIALS ON WILLANS CONSTANT 
THRUST ENGINES. 


(1) Av Porprak Exxzcraiciry Worss. 


On April 5th steam trials were made at the Poplar Vestry Elec- 
tricity Works, where Mr. P. N. Hooper is the chief electrical engi- 
neer, on one of the 500 xw. Willans engines recently installed, with 
a view to ascertaining the commercial efficiency,of the Willans- 
Mather & Platt steam sets under working conditions. 

The trials were carried out under the supervision of Mr. P. N. 
Hooper by representatives of Messrs. Willans & Robinson, Ltd., and 
Messrs. Mather & Platt, and are of considerable interest at the 
present time, as showing the results obtainable with this type of 
engine under working conditions with only a moderate amount of 
superheat and with a comparatively poor vacuum. It will be noticed 
that at full load, with a vacuum of 25 in. in the engine, and with 
25° of superheat.only, a total steam consumption of 18°64 lbs. per 
Kw. was obtained on one trial, and 1952 lb. of steam per Kw. on 
a second trial. 

This means that the mean of the two trials was about 19 lbs. of 
steam per Kw., or about 114 lbs. of steam per1H.P. It will be con- 
ceded that these results are very good, considering the conditions. 
It is unnecessary to emphasise the fact that with higher degrees of 
superheat the steam consumption would have been considerably 
lower, as this engine benefits to an abnormal extent by the addition 
of superheated steam. The exhaust steam from the engines was 
collected and condensed in a tank mounted on a weighbridge, 
which was measured at definite periods. 

The electrical instruments recording the output of the dynamo 
were of the Weston standard type, and were calibrated by an in- 
dependent authority after the tests. The results in the tables here- 
with are. corrected to allow for an error in the instruments which 
were found on calibration to be reading rather high. 


PoriaB TRIALS. 
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(2) At Buacksugn Execrriciry Works. 


On May 14th, 1904, similar tests were carried out at the Black- 
burn Corporation Electricity Works, where Mr. A. 8. Giles is the 
chief electrical engineer. The. tests were made with a view to 
ascertaining the commercial efficiency of the 750-kw. Willans steam 
dynamos recently installed in conjanction with Dick, Kerr & Co.’s 
10-pole continuous current machine giving an output of approxi- 
mately 1,600 amperes at 500 volts when running at a speed of 160 
revs. per minute. 

The trial under consideration at the. present time was made on 
engine No. 3,416 by representatives of Messrs, Willans & Robinson 
and Messrs. Dick, Kerr & Co., under the direct supervision of Mr, 
Giles. 

The steam consumption results, which are given herewith, are the 
mean results of three separate trials, which, considering the poor 


BuacksBusn TRIazs. 
Result of Three Trials on 750 KW. 3-V. Willans Engine, No. 3,416. 
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vacuum vrevailing, viz, 22”, and the moderate degree of superheat, 
viz., 112° F., are distinctly good, being 18°34 ‘bs. per Kw., say, 11°05 
lbs. per 1.H.P, The steam consumption was obtained by measuring 
the water into the boilers, the tank used, which belonged to the 
station, being calibrated before the trial against a properly cali- 
brated tank. ~*~ rs 
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The instruments were of the Weston type, calibrated against 
standards before and after the trial. 

At the present time engineers are interesting themselves to a 
considerable extent in results which are being promised with 
steam turbines, and consequently the two results given above will 
be of interest as showing what is possible with reciprocating 
engines, even in the smaller sizes. 
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THE WESTINGHOUSE OIL SWITCHES FOR 
HIGH-TENSION CIRCUITS: 


We illustrate herewith a high-tension switch which may be 
operated electrically by sending low-voltage currents through 
one or the other of two solenoid and plunger systems; 
the effect of the one being to bring the high-tension con- 
tacts together, and that of the other to separate them. Matters 
can also be so arranged that any excess current in the high- 
tension circuit will actuate the solenoid switch, and so throw the 
main switch off, and the appliance then becomes a circuit-breaker 
as well. Indeed, owing to its electrical operation the apparatus 
may be made to switch on automatically when the full voltage is 
attained, and to switch off with reverse current or excess-current 
operation, and neither of these will interfere with its being worked 
by band. 

A three-phase switch is shown in its “open” position in fig. 1, 
and it will be obvious that a switch may be made with any 
required number of poles. The construction is briefly as follows :— 
The fixed contacts consists of slotted sockets mounted in cylindrical 
porcelain insulators, short pieces of insulated copper rod being let 
in at the currogated top ends of these insulators and secured to the 
sockets. These pieces of rod are bent at right angles, and are 
fitted with sweating sockets to take the ends of the main 
cables. Each pair of insulators is mounted on and “ bab- 
bitted” into a cast-iron frame, which, in its turn is sup- 
ported on special insulators from the underside of a slate or 
stone slab. This frame also acts as a support for the oil chambers, 
as will be described ‘later on in connection with fig.3. The moving 
contacts consist of a couple of conical plugs mounted at the ends of 
& copper cross-bar, the latter being carried on the extremity ofa 
stout wooden rod. Inthe present case there are three such rods, 
which are fixed respectively at each end arfd at the middle of a cast- 
iron cross-arm, which serves to keep them the proper distance 
apart. When this cross-arm is raised, it brings the movable and 
fixed switch contacts together. The middle of the cross-arm ‘is, 
pivoted to the end ofa double-armed lever, which, in its turn, is 
hinged to the end of a second lever, which rocks on a pivot secured 
to the cast-iron base on which all the upper parts of the mechanism 
are mounted. This base is fitted on the top of a thick slate or stone 
slab. Pivoted to the sides of the central iron support is another 
double-armed lever, the long ends of which are joined to the middle 
of the first-mentioned double-armed lever. The short ends of this 
lever are quadrant-shaped, and each supports a stout iron core hang- 
ing in the hollow of an ironclad solenoid. If, when the mechanism 
is in the position shown in the figure, a current be sent through the two 
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Fig. 2.—A Row or Exsctricatty-Opsratep O1u-Break SwitcHEs, aS FITTED IN 
THE SuB-STaTIoNs OF THE ELECTRIFIED SEcTION oF THE NopTH-EasTzRN Raitway. 


solenoids, it will be evident that the cores will be sucked down into 


the latter, and that.the whole system of levers will be actuated in 
such a way as to bring the cross-arm up to its topmost position and 
the switch contacts together. The action issuch that the end of the 
stroke is completed very smartly, so that there is no doubt about the 
full engagement of the switch contacts. A short but strong helical 
spring at the top of the fixed support serves as a buffer to take the 
upward blow of the cross-arm; and the whole system when raised is 











Fic. 1.—ELECTRICALLY-OPERATED OIL-BREAK SWITCH. 
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Fig. 3.—MetHop or Fixing ELEcTRICALLY 
OPERATED OIL-BREAK SWITCH. 


held up by two links which form a stiff and rigid toggle, thus doing 
away with the necessity for keeping on the current in the solenoids. 
There is clearly no limit to the dimensions of. the break, and, a3 4 
matter of fact, the standard sizes of this switch are adapted to deal- 
ing with all pressures up to 22,000 volts; the current-carrying 
capacity of the highest pressure switch being 100 amperes per phase, 
while switches for lower tensions are adapted for proportionately 
larger currents, 
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The switch being closed, a tap with a hammer on the lower links 
of the toggle joints mentioned above, would break the support and 
allow the levers and cross-arm to fall by gravity, and so open the 
switch ; the shock of the fall being eased by the short helical spring 
at the bottom of the central support and by the two long springs 
attached to the ends of the quadrant levers. The “ knocking off” 
of the switch, however, is effected electro-méchanically in the fol- 
lowing way :—Pivoted to a support on the base is a short cross-bar 
with three arms, two of which point upwards and terminate in 
hammer heads, while the other is almost horizontal and has a core 
limited to it, this core hanging down inside a small solenoid and 
below its centre. Thus, when the solenoid is energised the core is 
sucked upwards, and the hammers are thereby made to strike the 
link supports, and so cause the switch mechanism to fall to the 
off” or “open” position. These hammer heads can be best seen 
in fig. 1, and in both figures it will be noticed that the lower parts 
of the link supports have counterweights attached to them. 

Current for operating the solenoids may be derived from the 
station exciter circuits, from secondary coils, or, if need be, from a 
primary battery. Their windings may be arranged to suit the 
available pressure, the usual practice being to wind for a pressure 
of 125 volts. The two large solenoids are connected in parallel, and 
the actuating switch is a two-way one with “off” position, which 
sends the current either through the pair of pulling-on solenoids or 
else through the release solenoid. When once the switch is closed 
or opened it is not necessary to keep the actuating current on. 
Projecting from one of the link support counterweight arms isa 
stout pin which works a rocker attached to a small two-way switch 
fixed just in front (fig. 1), this switch being connected to opsrate 
an “on” and “ off” indicator fixed on the distant switchboard, and 
so show at a glance the position of the high-tension switch. This 
arrangement generally takes the form of a Jamp and an electro- 
magnetic indicator connected in parallel, the former serving to show 
tke position of the switch at a distance, and the latter acting as a 
check upon the lamp in case of the breakage of the latter. 

It is obvious that the main switch may be fixed at any distance 
from the actuating two-way switch and the indicator, which are 
generally fitted adjacent to one another; and it is also clear that 
the actual operating switchboard will be of the lightest possible 
description, and perfectly safe to handle. Fig. 2, for example, 
shows a number of these switches as fitted up in the sub-stations of 
tre recently electrified section of the North-Eastern Railway; a 
bank of Westinghouse transformers being seen in the foreground. 

In regard to the method of isolating the poles of the switch, and 
the oil immersion of the switch contacts, the details of this are 
shown in fig. 3, where it will be seen that each pole of the switch 
is contained in a separate fireproof brick chamber with removable 
fireproof door. Further, each set of pole contacts is closed in by a 
stout galvanised iron oil chamber, the interior of which is thickly 
lined with cement in such a way that there is just. room for the 
switch beam and cross contact arm to pass up and down, the former 
effectually separating the two sockets when the circuit is broken. 

Fig. 3 shows one pair of switch contacts enclosed in the oil 
chamber, and the other with the oil chamber removed; the method 
of fixing being such as to énable it to be unshipped with little 
trouble, The oil chambers are provided with oil-level indicators, 
and with outlets for emptying them. The short lengths of rod 
which have already been mentioned as passing out of the top of the 
switch socket insulators are carried through special insulators let in 
the wall of the brick chamber, and the connection with the mains is 
made outside. An overload release relay is shown fitted fo the front 
of the switch-mechanism in fig. 3, but it is now usual to fix such 
devices on the operating switchboard. 

The dimensions of @ switch fitted up complete, as depicted in 
fig. 3, are approximately as follows:—Height from floor level 
overall, 7 ft. 8 in.; overall width of the eet of three chambers and 
brickwork, 4 ft. 1 in.; internal height of brick chambers, 4 ft. 6 in. ; 
internal depth of brick chambers, front to back, 1 ft. 10’ in. 








THE BUSINESS SIDE OF ENGINEERING.’ 





By ALEXANDER C. HUMPHREYS, President of 
Steven’s Institute. 


Tam engineer, to be practical, must be trained in business methods, 
The use of the word practical in qualifying the word engineer 
should be considered redundant. It should be understood that a 
man is not an engineer unless he is practical. But, unfortunately, 
the use of the word in this connection is found to be necessary. It 
is again unfortunate that the word practical, as thus used, is not 
always employed in the same sense. Sometimes it is used to dic- 
tinguish between the rule-of-thumb engineers and the educated 
engineers who may be practical in fact; and sometimes it is used 
to distinguish between two classes of educated engineers, those able 
to practically apply what they know, and those who cannot render 
effective what they do know. . . . The man who is qualified 
in pure science, but has not had the experience to enable him to 
put his knowledge into efficient practice, cannot claim to be an engi- 
neer, On the other hand, the man whose lack of knowledge of 





* Abstract of an Address delivered before Sibley College, Cornell 
University, and printed in full in the Sibley Journal for May, 1904. 
From the Electric Clic Journal, July, 1904, _ 





current science prevents him from doing anything except rule-of- 
thumb work cannot be considered a practical engineer because his 
practice is almost sure to be faulty unless it is confined within 
the narrowest of limits; and when within those limits, dis- 
coveries may at any time be made which will render that practice 
obsolete. He may be a mechanic or craftsman, but he is not an 
engineer. 

The engineer then must be qualified to apply through the 
craftsman, the mechanic, and the labourer, the known laws of 
nature as applicable to his particular branch of engineering and as 
further disclosed to ‘him from time to time by the man of science 
and research. 

Would even this be sufficient to qualify a man as a practical 
engineer? Not unless his engineering plans and designs take full 
account in each case of the limiting commercial conditions, and not 
unless his practice is found by comparison to be efficient and econo- 
mical. It is because men claiming to be engineers have been so 
often found to be inefficient and uneconomical in their practice that 
business men are inclined to discriminate in favour of so-called 
practical engineers, and against so-called theoretical engineers. In 
such cases we find the term theoretical engineer used by way of 
reproach, because the one using it fails to recognise that work which 


is to be done in advance of an established practice must be based - 


upon theory, and fails to see that a man should not be reproached 
for following a theory—but he should be so reproached only when 
he acts upon a partial or incorrect theory. 

And here is where the practical ability of the engineer first is 
employed; namely, in the fitting of a correct and complete theory 
to the work in hand. In each case theory and practice mutt be 
adjusted with regard to each other. To-day the engineer must aim 
at a high degree of efficiency ; he must not employ his power waste- 
fully. He must go further; he must develop the maximum of 
efficiency from the minimum expenditure of capital, all things 
considered. 

Then to be efficient—that is, to be practical—in the management 
of important engineering work, the engineer must be qualified by 
training and experience to conduct his work in conformity with 
commercial conditions, limitations, and methods. Unless he knows, 
understands, takes advantage of, and guides himself by, the estab- 
lished usages of the business world he must of necessity waste energy, 
time and money, and eo suffer from the competition of those who 
are better equipped. aan ; 

I hope you men will be inclined to criticise me for taking so 
much time to establish this point, for the reason that you have no 
desire to disagree with me; but from my past experience with 
engineering students, I can hardly hope that you are all yet pre- 

ed to believe that the engineer needs to be trained in business 
conditions and methods. 

In this connection, let me quote one paragraph from a receat 
lecture by Mr. W. M. McFarland before Sibley College :— 

“The machinery for waterworks pumping engines offers a field 
for consideration of the commercial aspect. If the pumps are 
located in a district where coal is very cheap, it is easy to see that 
elaborate refinements to secure great steam economy may rapresent 
a financial loss, while, on the contrary, where coal is high, it pays 
to get the most economical machinery. In other words, the engineer 
when scheming his general plan of machinery, ought to make up 
comparative statements which would include not only the cost of 
fuel, but the interest on the first cost and allowance for deprecia- 
tion, repairs, &c. The machinery which represents the lowest 
aggregate of these annual costs will b2 that which is best to use.” 

All this is self-evident as stated. 

But, unfortunately, too many engineers lose sight of this truth 
when the necessity for its application appears, and many others who 
are prepared to acknowledge that such commercial limitations and 
conditions should be carefully considered, find themselves, by reason 
of inexperience in the matter of business methods, incapable of 
putting into effect the truth which they accept. ; ; 

I have frequently met this weakness in my young engineering 
assistants. ‘ 

I shall now speak to you of the necessity of an engineer being 
qualified to take cognizance.of commercial limitations and condi- 
tions through his acquaintance with business methods. . . . In 
nearly all engineering work, and especially in the operation of 
industrial works, it is necessary to meet intelligent competition. 
This means that we must be constantly on the lookout for improved 
and more economical methods of production. If there isa chance 
for improvement we must discover it and avail ourselves of the 
opportunity. 

But how shall this be done if we concern ourselves only with the 
results as to product and cost, and we do not keep accurate, detailed 
record of the work step by step. We may quite readily, perhaps, be 
able to find the final cost of a complete piece of work—though even 
this is [too frequently neglected—but we cannot learn tke cost of 
each step of the work except by a system of account-keeping adapted 
to the particular work in hand. Unless we can by analysis of such 
a detailed account of cost determine with accuracy the cost of each 
step in the process, how shall we discover the wasteful steps ; and 
if we do not locate them, how can we correct them ? 

But, you may reply, this can all be left to competent accountants. 
So it could be, after the competent accountants are found. Who 
shall say that they are competent? If you were the manager of a 
manufacturing establishment, would you be prepared to take an 
accountant on faith? The other employés you would expect to 
select through the exercise of your trained judgement. The 
managing engineer does not need to be an expert book-keeper, but 
he does need to have a knowledge of the principles of accounting. 
He should be able to direct, or, at least, intelligently criticise, the 

accounting methods followed in the keeping of his concern’s records, 
This is a matter of vital and final importance. 





Pteeenaneatieeernnes 
wes: 











ePeseemnaetanyreyepeereoNoCEnNtes 


TRMETI 


SiatuLpatatntaaommanmen aeeae 







































































<a SRB A 1A AAAS AEROS 


Hoeeiniae en 


eee 














































eel 


486 THE ELECTRICAL REVIEW, rot 5b Jo.3200, Wesmine 4 1904 








In connection with shop cost-keeping and the determining of the 
makeup of that important account sometimes called profit and loss 
and sometimes loss and gain, one very important feature enters i in 
with nearly every business, namely, that of depreciation. 

Many a concern has gone along serenely paying out dividends in 
ignorance of the fact that they were not earned; the fact being that 
these dividends were paid from capital because depreciation had 
not firat been covered from the earnings. : 

Many a concern which shows a profit for.a given period would 
show a loss if the statement of assets.and liabilities were corrected 
to show the reduced value of the plant, accounts receivable, bills 
receivable, goods in store, partly manufactured goods and raw 
material. 

Again you say, this is all business judgement and common sense 
and does not require a knowledge of accounting to enable one. to 
exercise a wise control. But bear in mind that the record of all 
facts will appear in books which are kept by methods unfamiliar to 
you, and you cannot, therefore, consider them. first band. I am 
only arguing in favour of the engineer having such a knowledge of 
accounting that he can intelligently consider an accountant’s State- 
ment. 

Let me say I am not expressing, opinions; I am speaking from 
a wide experience in the management of industrial properties and 
in the conduct of a large business in constructing and consulting 
engineering. Many a time I have reluctantly been obliged to decide 
not to promote some junior engineer because he could not, or would 
not, see that the engineer must also be competent as the man of 
business unlets he is satisfied to remain in a subordinate position. 
Of two men considered, I have frequently passed over the man who 
was the ttronger as an abstract engineer, because the other man 
had the horee sense and business ability to apply his science to the 
best advantage in meeting the conditione from time to time developed. 
Where I have used the term abstract engineer, the custom generally 
is to say theoretical engineer, but I hold that, just as soon as a con- 
crete example comes vp for consideration, the practical engineer must 
be able to establish the correct theory for the particular case, and 
in this eense we cannot distinguish between the theoretical and 
practical. As I have before said, the efficient engineer must be 
practical and theoretical. 

I could, if I had time, give you case after case from my Own 
éxperience, where, in the examination of large properties in ‘con- 
nection with proposed change of ownership, the combined training 
in engineering and accounting has been required to prepare a cor- 
rect statement of values within the time allowed. 

I could give you example after example out of my experience in 
the management of a parent company to show that only by a com- 
bined training in engineering and business methods could the 
system of united and uniform management have been developed 
and maintained. 

There is another feature in connection with accounting which 
should be referred to. The manager must develop the ability to 
intelligently snalyse data as furnished from the records and books 
of account. This, by the way, is an excellent training in connection 
with the consideration of the strictly technical side of his work. 

Another line along which the engineer should acquire some ex- 
perience is in that of commercial law, especially in connection with 
the making of specifications and contracts. Engineers would not 
furnish much business for the lawyers if their specifications, con- 
tracts and correspondence were first carefully considered and then 
made to express just what was intended. 

And this brings us to another important feature in‘ an 
engineer’s mental equipment: a good working knowledge of. his 
mother tongue.. He should be able to express himself clearly, 
correctly, explicitly, and forcibly. If he can acquire some measure 
of elegance, so much the better, but firat let him be sure that he is 
expresting without ambiguity what he bas in mind. , There will be 
an additional advantage in steady effort in this direction, for-he 
will probably discover, while there is yet time to correct the fanlt, 
that his subjects are not yet as clear in his own mind as he had 
supposed. 

4 wish I had time to give you some of the results obtained by 
avalysing a year’s correspondence of a large parent company to 
determine how much of the letter writing was necessitated by the 
original or initiative communications having been ambiguous or 
incorrect. Let me say that the correspondence would have been 
reduced to lees than one-fourth of its actual volume if all communi- 
caticns had been made correct and explicit in the first instance. 
The tabular exhibit of the facts placed before those concerned 
materially helped to correct the evil. 

A few weeks ago I was presiding at a conference of engineers 
in which the subject of consideration was the development of a 
special course of instruction to meet the needs of a certain business. 
Every man in the room stated that in his opinion the teaching of 
English was of more consequence than the teaching of any other 
subject. Each man had come to the conference with the intention 
of expressing this opinion expecting to have all the others disagree 
with him. As one man put it: “I prefer to have my assistants 
know little and be able ‘to clearly show how little they know 
. than to leave me in doubt as to what they do know and what 
they do not know.” 

It certainly will be conceded that the making of correct estimates 
of cost,is well within what should. be expected of the engineer, . 

The man who after his work is completed studies the book 
records of cost and compares the actual cost, item by item, with the 
estimated cott, is training himself in the bést possible way to make 
correct estimates in thé future. And it is very séldom that the 
man who does not understand business methods can prepate reliable 
estimates of cost. It is for this reason that, whén engineers present 
their estimates forthe performance of gome 1} work, we so 
often hear the hatd-he dimen of bosineds suggpet that an an it is an 





engineer’s estimate, 50 per cent. or 100. per cent. should be added. 
And too often the engineers by their woeful lack of business ability 
have furnished sofficient reason for these criticisms, 

There is another practical reign to be obtained from the 
detailed comparisons of estimates with cost sheets. The engineer 
who so compares his estimates with bis reeujts is training himself 
to follow the most economical methods in future. 

In my business experience I had found that the young engineers 
who came to me,for employment, were not only deficient in know- 
ledge of business methods, but they often found it difficult to believe 
that the engineer should have -such knowledge, and some wers 
unwilling to so believe even under pressure. Not a few were con- 
vinced only when the ny found themselves outstripped by their 
fellows of more open m 

When I began my work at Stevens I found that the first and 
most important step was to convince the students of my classes that 
this subject is one which the engineer cannot afford to neglect. I 
feel that if I succeed in convincing my students on this point duriog 
their senior year and nothing more, I have saved many of them from 
serious and perhaps irrevocable logs in connection with their post- 
graduate training in the field of practice. 

I include in my courte, accounting, depreciation of plant, shop 
cost, analysis of data and statistics, and commercial law, especially 
as bearing upon contracts. In connection with work along these 
lines, I weave in, as far as possible, hints as to business methods in 
general, and in particular I try to show the great desirability of an 
engineer, making his communications, specifications, <&c., self- 
explanatory and free from ambiguity. . 

I feel that if these men can be convinced of the real value of s{ udy 
in this direction they caf, with their well-disciplined minds, quickly 
make gaod their deficiencies in connection with their daily ex- 
periences. But if they obstinately and stupidly refuse to see the 
necessity for this knowledge, they, of course, will remain in their 
ignorance and so be forced to remain in subordinate positions a3 
employ és of men of broader mind. . There. are exceptions, but it is 
hardly safe for any man to calculate upon his moins able. by. reason 
of exceptional ability to rise superior. to rule, 

I venture to prophesy that 95 per..cent. of the engineer students 
who are now listening to me will within five years of their gradua- 
tion, if not before, agree to my proposition, 

I further prophesy that most of those included in tha remainder 
—if there be any remainder—will by that time have demonstrated 
thee their opinions are not of much Worth beyond some very narrow 
imits, ~~ 

If T were asked to express an opinion.as to where thcre was the 
best opportunity to improve our courses in engineering, I would 
not speak ofthe necessity for better equipment to illustrate the 
specialties in engineering eo rapidly and so forcibly coming forward 
for recognition, but I would say that the improvement might first 
better be looked for in three directions :— ; 

. 1. Greater thoroughness in the fandamentals of mathematics and 
science. 

2. A greater amount of practical instruction in English. 

3. Instruction in the commercial side of engineering and in 
bueiness methods, pattieularly as -bearing upon engineering 
practice. 

Part of this, I have no doubt, sounds very. sordid to some of my 
bearers, ButI venture to hold the opinion that instruction in the 
business side of engineering offers the best possible opportunity for 
training engineer students in the ethics of their profession. 

I tay this though I am fairly familiar with. the arguments 
against the introduction of commercialism into the curricula of our 
institutions of higher learning. . 

I contend that the first point to be ‘aimed at in education is to 
equip the students to be self-supporting and so self-respecting. 

I contend that, in adding instruction in business methods to the 
engineer-atudente’ curriculum, we are also increasing the chances of 
developing our students as all-round men. 

It is a decided step in the direction of true culture if we can lead 
our disciples to look at things from all points of view, and especially 
from that of the other man. 

It is right, then, that we should point ont to the engineer-student 
how he can best do his whole ae to his employer and to the com- 

niunity. y 

From my experience as an engineer, business manager and educator, 
Iam firmly of the opinion thatsuch& course of instruction in business 
methods as I have outlined increases the technical and practical 
efficiency of the course, and it greatly i increases the opportunities for 
the students to gain in cul‘ure. 
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THE “ACME” INTEGRATING WATTMETER 
FOR CONTINUOUS. CURRENT. 


2 SS Ree ae 
In this meter::the whole of the mechanism is mounted on a zinc 
base,:and .is thoroughly protected against both: dust and possible 
damage a means’ of an omamrecia Atting cover of insulating 
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inside the field coils (10 and 11). Both’ pole-pieces are situated on 
the same side of the armature spindle (3), and the poles are as close 
ag possible to one another. It follows that the armature is practically 
immune from external magnetic influence, and, therefore, caunot be 
maliciously tampered with. E 





Fic. 1.—Tae “Acoma” Meter; Ovrsipz. VIEW. 


Daring each revolution of the armature, the direction of the 
current in the armature coil is reversed only twice. This is not 
effected in the customary manner by means of a c’mmu ator fixed 
to the spindle and brushes, but by means of a specially constructed 
commutator. This novel device consists of a laminated commutator 
(1) which rests in two special bearings, and is quite independent of 
the armature spindle. Both the commutator brushes (2) are con- 
nected with the stationary armature winding, whilst the current is 
led to the segments through two small contact b:ades (4) and (5), 
which bear on the pivots of the commutator (1). 

Connected to these is a disk (12) carrying round its periphery a 
number of pins corresponding to the number of segments on the 
commutator. 

After a semi-revolution of the armature (6), one of the two semi- 
circular disks (13) and (14) engages one of the aforementioned pine, 
rotating the commutator (1) through the width of one segment, 
whereby the current in the armature coil is reversed. 

Since the reversal takes place at the dead point of the armature, 
its own momentum would not suffice for the operation of the com- 
mutator (1), and consequently a small contact device (15) is fixed 
on the upper pivot of the armature spindle (3). By means of this 





Fig. 2.—Tue “ Acixn” Merten; Coven REMOovED. 


& small electro-magnet (16) is connected in parallel with the arma- 
ture winding (9) and a portion of the resistance in circuit with the 
latter, when the armature (6) reaches the reversing point, Two 
objects are attained by this means :— 

1. The armature obtains additional motion through the auxiliary 
armature (17), which is attracted by the electric magnet (16) at this 
moment, completely overcoming the dead point, and ensuring the 
proper action of thecommutator, as well as compensating for bear- 
ing friction for the half-revolution. > 

2. In addition, owing-to the aforementioned coupling in parallel 
of the magnet coil (16) with the armature winding (9), the latter is 
at the moment of. reversal carrying practically no current, co that 
the reversal takes place without any sparking whatever. 

_ This additional impulse comes into operation during about one- 
ixteenteof each revolution. Itfollows, therefore, that the varia- 
tions of-friction on the commutator, however perfectly provided for 


‘dn other: meters, can ‘have only ee ed influence in this 
meter, as compared with meters” ating armatures of the 


ordinary type. Moreover, any variations whatever in the contact 
friction of the brushes are abeolutely excluded in this meter, because 
in consequence of the aforementioned parailel coupling of magnet 
and armature coil, all risk of sparking at the moment of reversal is 
abolished. It follows from this arrangement that no. constant 
driving torque to compensate for friction is required in this meter, 
s9 that running on “no load” is absolutely done away with. Again, 
the starting of the meter is materially improved compared with that 
of ordinary commutator meters, because the armature runs absolutely 
free during the gréeater portion of its revolution, and at those points 
where the commutator friction comes into operation, the armature 
receives an auxiliary impetus of such magnitude as to complete the 
revolotion entirely without current. 

The recording mechanism is driven by a worm fixed on the com- 
mutator shaft. Any adverse influence that the recording train might 
have on the working of the mechanism of the meter is excluded, 
seeing that the motion is derived from the commutator spindle, and 
not from the armature spindle. 

The weight of the comple‘e apparatus is only 9 lbs.; if consumes 
only about 1°8 watts on a 100-volt circuit, and starts with a load of 
1 per cent, of the full load. The weight of the moving parts resting 
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Fia. 3.—Dr1acram of METER Parts. 


on the jewel is extremely small—namely, 75 gm.—so that the 
wear and tear and the risk of fracture of the jewel are reduced to a 
minimum, and the bearing friction is also very small. “The absence 
of mercury and of complicated clockwork from the mechanism is 
claimed as an important advantage, while the large armature 
torque and the silent running of the meter are additional recom- 
mendations, 

The “ Acme” meter (type E) is being placed on the British market 
by Messrs, A. & E. Cohen, of 2, Bary Street, St. Mary Axe, E C., to 
whom all inquiries shou'd be addressed. 








THE VALUE OF EDUCATION TO AN 
ELECTRICAL ENGINEER. 


Tus forthcoming (November) numter of the Journal of the Worcester 
Polytechnic Institute will contain an article discussing the records 
made by electrical engineering graduates trained at that Institute. 
It is remarked that the value of a thorough education fitting a young 
man for his life work is no longer a debatable question. The recent 
report of the United States Bureau:of Education shows that a boy 
with a common school education has practically one chance in 9,000 
of general recognition as a successful man in some department 
of human endeavour and usefulness. . 

A hich school education increases his chances of such success by 
about 22 times, while a college education gives a young man about 
10 times the probability of success and advancement possessed by 


the high school graduate, or about -200 times the opportunity open 


to the boy with only a common school education. 

While the basis of income which a man may be able to secure is, 
in many respects, a false standard of comparison, yet it is, perhaps, 
as definite a measure of his worth as any single method at our com- 


mand. For this reason, the following data presented by Mr. Dodge 


in his recent Presidential Address before the American Society of 


Meckanical Engineers is of much interest. From carefully ‘pre- 


averages, he found that in engineering work the average un- 


ekilled man at 22 years of age has reached his maximum earning 
capacity of $510.00 per year, which, capitalised at 5 per cent., gives 
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him a potential value of about $10,000,000. The shop-trained man 
reaches his maximum of $790.00 per year at 24 years of age, while 
the curve of income for the technical school graduate of 10 years’ 
standing is still rising at 32 years of age, when he receives an 
annual income of $2,150.00, which gives him a potential value of 
$43,000.00 when capitalised at 5 per cent. 

Although this result, as shown by Mr. Dodge, has been criticised 
as being more favourable to the technical graduate than is justified 
in the average case, the accompanying diagram, which has recently 
been prepared from data received from graduates of the Worcester 
Polytechnic Institute in Electrical Engineering, substantiates the 


Average Annual Incomes of Alumni 
of the 


WORCESTER POLYTECHNIC INSTITUTE 
Graduates from the Course 


in 
ELECTRICAL ENGINEERING, 


Years After 
op 


*Note, The majority of graduates have their 
incomes within the limits of the shaded aree but 
& number of cases exceed the upper limits of 
this ares, Occasional revision of the curves 
may be to meet future in 
conditions. 





conclusions drawn by him, and further emphasises the value of a 
thorough technical training, such as that given by the Worcester 
— Institute. 

is diagram shows most completely the financial prospects of 
technical graduates from year to year. As the serene of 
Electrical Engineering at the Worcester Polytechnic Institute has 
been established but eight years, there are data available for this 
period only, but during this time a large number of students have 
graduated, and data have been received from a sufficient number 
of them to represent conditions fairly. From these curves, it is 
seen that the average graduate who receives $500.00 per year for 
his, first position after leaving the Institute, rapidly increases in 
val ue, 80 that, at the end of eight years, he may expect to receive 
an income of about $1,900.00; or, if he has been a graduate student 
at the Institute for one year, his income is shown to average about 
$2,500.00, which, capitalised at 5 per cent., gives him the income 
on an investment of about $50,000.00. By investing five years of 
his time and the cost of his college training, he has, after a few 
years, and for the remainder of bis life, increased his income 
earning value by not less than $40,000.00. 
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HOW MESSAGE WIRES ARE GUARDED 
ON THE CONTINENT. 





Taat looks rather “ Answerish,” but it is to serve as the title of a 
review of Continental methods of protecting falling telegraph and 
telephone wires from contact with trolley wires, gathered from the 
excellent report by M. Petit, “Ingénieur chef de division de la 
Bociété Nationale des Chemins de fer Vicinaux, Bruxelles,” to the 
thirteenth general meeting of the “ Union Internationale de Tram- 
ways, &c.” 

In England we have ceased almost to kick actively against the 
system of guard wiring imposed by the B. of T. at the command of, 
and in the chief interest of, the P.M.G. 

It is some time since we had an article on the subject, but this 
report will re-awaken public interest. 

. Petit obtained information from 60 tramways, and the questions 
to which answers were sought were, roughly, as follows :— 
2. A a ete He you use ? 
. Have you any other? If so, why did you discard it 
8. Did the authorities make you guard ? : . é 


4, How does the system employed work ? 

5. What is the cost of maintenance ? 

6. Have you had to subscribe to any part of the cost of altering 
telegraph or telephone circuits ? 

8. What form of trolley do you use: the wheel or the bow? 

It is noticeable that Glasgow is the only English (sic) town whose 
opinions were obtained. Whether other towns were asked is not 
disclosed. 

Unfortunately no very definite conclusions as to the comparative 
safety and general excellence of any system can be drawn from 
the replies, which are tabulated at the end of the report. Prac- 
tically the only systems mentioned are guard-wires, disposed 
variously, and the wooden strip with which we used to be familiar. 

We were surprised somewhat to find that the latter device has so 
many adherents—is, in fact,in the majority of 29 to 20 so far as 
the report goes, while of the other 11 tramways nine combine wire 
and wood, and two only are in the enviable position of having to 
protect no wires, as these have been put underground, the best place 
for them from every point of view. 

We had supposed that the system of guarding adopted in any 
particular case would have some relation to the form of trolley in 
use—that is to say, wherever the bow trolley is used, guard wires 
would be almost innocuous, while inclination would prompt the 
use of the wood strips with the trolley wheel; but there is actually 
no connection at all, so far as we can judge from the table. The 
wheel is used by 46 tramways against 13 for the bow. 

The second question produced some replies which show clearly 
that the authorities of the various governments are by no means 
unanimous as to which is the better method of the two. For 
example, Aix-la-Chapelle, Bremen, Dresden, Konigsterg and Linz 
began with wires, and were forced to change to wood strips 
(réglettes), while Barmen and Erfurt started with wood, and had to 
put up wires. 

The answers to the fourth question are interesting, though some- 
what contradictory ; 20 undertakings are satisfied that the guard- 
wires fulfil their purpose, but six are not so pleased; 23 under- 
takings are satisfied with wood, and four are dissatisfied, while out 
of the tramways which are using both kinds of protection, three 
prefer the wires, and three prefer the wood. On both sides com- 
plaints of the frequency of repairs are heard, and some consider the 
wires dangerous. 

M. Petit himself is in favour of the wood strip, so far as he 
favours any system of guarding, but we cannot agree that the evi- 
dence before him was overwhelming in that direction. Personally, 
we feel that, while a properly installed system of wires may protect 
fallen message wires more effectually than wooden strips can do, 
the latter is to be preferred on account of greater public safety, 
simply because there are then no guard-wires to be pulled down by 
errant trolleys. 

At the same time we do not desire anyone to think that we like 
the wood strip from the points of view either of adequate protective 
capabilities, or of economical working. We are sure, indeed, that 
it is a most troublesome thing to keep in proper order, and it is 
only tco possible that a fallen wire will touch the bare trolley wire 
and cause the accident which the wood was designed to prevent. 

M. Petit points out that there is no regularity about the method 
of applying guard-wires. Some are content with one wire parallel 
to and immediately above the trolley wire, others will have a 
regular network over the trolley wires; some again still stick to 
insulated wires, although the majority conform to common sense 
notions on that point, and while some use copper or bronze wires 
(not necessarily because of peculiar atmospheric conditions), others 
use the ordinary steel wire. 

M. Petit sums up against the guard-wire, as we have often done :— 
“The guard wires constitute a greater danger than that which it is 
sought to prevent;” and he lays stress on the probable rapid 
deterioration of the trolley wire at places where trolley poles 
become de-wired and cause short-circuits between guard and trolley 
wires, ending finally in the latter breaking. 

The reporter believes after all, that short of entire removal of aerial 
message wires, the best solution is to persuade the owners of those 
wires to bunch them where they cross the tramlines, and to allow 
cradles formed of wires to be strung under them, but he regrets 
that the various interests are so often in opposition (generally with- 
out just cause, to our mind) that it is impossible to frame rulcs 
which shall apply absolutely in all cases and under every conti- 
tion. Those remarks apply with as much force to us as to avy 
European country, and it is a melancholy fact that our regulaticus 
for the protection of message wires have been framed, as we indi- 
cated before, more in the interests of the Post Office than of the 
public at large. 

Probably the most interesting portion of the report is that deal- 
ing with the sixth question. From the table it appears that a large 
number of the tramways have had to pay heavily for alleged inter- 
ference with the message wires along their routes. Aix-la-Chapelle 
paid 25,000 marks for moving and doubling these wires and for pro- 
tecting them with fuses. Charleroi paid no less than 70,000 fr. for 
similar privileges, and altogether (not counting the few who replied 
indefinitely or not at all) 13 have had to double the message circuits, 
eight to remove them to other positions, and twenty to protect 
them With fuses, in addition to the guard wire or guard strip over 
the trolley-wires. That a somewhat similar state of things bas 
troubled tramway undertakers in England should not make us 
indifferent to the woes of others, but sympathetic with them, 
and we say with M. Petit:—' Why should the State reserve to 
itself the sole right of user of public roads for the installation of 
its wires, and impose often onerous conditions on tramway com” 
panies for permission to enter the zone which it has occupied first. 


~ He says later that the State should recognise that while it has ® 


universal duty to perform in maintaining the telegraph and tele- 
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phone services in the higheat state of safety and order, yet it has 
also a great public duty to perform in not putting obstacles in tle 
way of the natural development of tramways. 

Fortunately justice is not dead, and instances are quoted in which 
the worm has turned with notable effect. The Hamburg Tram- 
ways Co. have obtained a judgcment from the High Court, that 
they are not bound to contribute to the cost of equipping message- 
wires with fuses, Cologne Municipality and the Helsingfors Tram- 
ways have actions pending against the Post Office for the recovery 
of similar expenses. In the same interesting way, after fighting 
through four courts, the tuwa of Mannheim has forced the Post 
Office to refund the sum of 30,000 marks, on the ground that the 
danger against which it had to guard would not have existed 
unless the Post Office wires were above the trolley-wires. 

Of cours2, the only solution of the difficulty is to place the aerial 
wires underground. Amsterdam has done this among large towns, 
and Vienna is about to follow suit. Year by year we hear more of 
the same solution in England, and it behoves the promoters of new 
undertakings or extensions to do their utmost to come to an amic- 
able arrangement with the Post Office and the National Telephone 
Co., either to cable parallel wires and to cross at convenient inter- 
vals, or to bury the wires out of the way, lest they have to say, with 
unfortunate Helsir gfors, that the cost of maintaining guard-wires is 
20 per cent. of the expenses of the line, and that they cause fre- 
quent interruptions to the service. 

The report contains an appendix summarising the regulations 
imposed by 15 European countries. 

Altogether it is a valuable compilation, 





THE NEW BOARD OF TRADE 
REGULATIONS. 


(Concluded from page 400.) 


We next ccme to the consideration of overhead lines, called 
in the old rules “aerial lines.” These clauses apply, of 
course, only to undertakings in the provirces. Clauses 14 
and 15 of the provincial prints (7.e., Nos. 1 and 2) remain as 
old Clauses 17 and 18, but the requirement that metal 
supports shall be connectcd with earth disappears. In 
Clause 16 (old Clause 18) the rule regarding the attaching of 
insulated conductors by metal binders is also omitted ; no 
doubt this is considered unnecessary under the present con- 
ditions. Old Clause 19 has been completely altered by 
Clause 17, the minimum he'ght of wires being increased 
from 18 ft. to 22 ft. It will bear quoting :— 

An overhead line placed after the date of these regulations ehall 
not in apy part thereof be ata less height from the ground than 
22 ft., or accessible to any person without the use of a ladder or 
other special appliance. A high-piesseure overhead line placed 
after the date of these regulations shall not in :ny part thereof 
- = less height fiom the ground than 28 ft. where it crogses a 
street, 

Clauses 18 and 19 are also new, and are of considerable 
interest in view of mcdern practice :— 

18. Where a tupply is given by ovcrhead wires on the three- wire 
system, the positive and 1.egative conductors shall be placed above 
the intermediate conductor. The intermediate conductor shall 
consist of two wires placed at a greater distance apart than the 
positive and negative ccnductors, and these two wires sball be con- 
nected by cross wires, two for each ezan, fixed at a distance nct 
less than 6 ft. from the insulators. 

19. Where a supply is given by overhead wires f1cm a traction 
system, the positive conductor shall ke placed above the negative 
conductor in such a manner that, in the eve.t of breakage, it must 
fall on the negative conductor. 

Clause 20, dealing with service lines, is similar to old 
Clause 20, except that portions of service line outside but 
Within 7 ft. of a building, need not be enclosed in stout 
india-rubber tubing, but shall be efficiently protected by 
insulating material. Clauses 21 and 22 remain as before, 
as do also 23, 24, and 25, corresponding to old Clauses 24, 
25, and 26, and dealing with discharge of pressure in case 
of fire, maintenance, and disused lines. Old Clause 23 1e- 
ferring to suspending wires of course disappears. 

Coming now to electric lines other than overhecd lines, 
We find old Clauses 27, 28, and 29 practically maintained, 
but Clause 30, dealing with chort lengths of pipe, is omitted 
a8 being covered by the previous conditions. Clauses 32 
and 38, referring to high pressure lines laid above-ground 
or in proximity to other electric lines, or to the surface of 
the ground, remain intact, but the sufety of high preseure 
lines is ensured by. the following new Clauses 32 and 20, 
Provincial and London regulations respectively :— 





$2. A high pressure electric line shall not be brought into use 
for the supply of energy before it has been completely laid, properly 
jointed, examined, and tested, or while it is still in charge of other 
parties than the undertakers, 


Old Clause 34 relating to street boxes remains as before 
with respect to sub-clauses (a) to (@), but the following new 
sub-clauses are added :— 


(e) Where high-pressure and low-preisure mains pass through 
the same street bcx, they shall be readily distinguishable from each 
other. te 

(f) The maximum power supplied to any transformer placed 
sirgly in a street box shall not exceed 30 kw. witLout the consent 
of the Board of Trade. 


Transforming stations are now called sub-stations, and 
whilst old Clause 35 stands, a new one of scme interest to 
undertakers is added :— 


Sub-stations shall be erected above-ground wherever possible, Lut 
where necessarily underground, they shall be constructed in accord- 
ance with plans approved by the Board of Trade, and the maximum 
power supplied to any underground sub-station shall not exceed 
75 Kw. without the consent of the Board of Trade. 


The next part deals with consumers’ premises, and here 
the Clauses relating to responsibility of undertakers, and to 
fire risks, remain as before, but the following important 
addition is made by Clauses 38 and 26 respectively :— 


Where a supply is given to a building for public purposes, the 
undertakers shall periodically satisfy themselves that the wires and 
fittings within the bui'ding are maintained in a safe condition. 


Clause 38, relating to main fuscs, also stands, but it is 
further provided that “‘ no fuse or automatic circuit-breaker 
may be inserted in the intermediate conductor of a three-wire 
system.” 

Old Clauses 39 and 40, relating to treatment of electric 
lines, &c., on consumers’ premises, and transformers to be 
enclosed in metal, stand ; but Clauses 42 (Provinces) and 30 
(Lordon) respectively, are new, and run :— 


Transformers and all high pressure apparatus used for the supply 
of energy to a consumer's premires, unless the premises are a factory, 
mine, or electric traction works, shall be the property of, and under 
the charge of, the undertakers. 


The remaining clauses relating to consumers’ premises have 
not been changed. 

The clauses dealing with are lamps, so far as guarding 
and height from ground are concerned, remain as before, 
but old Clause 46 (cut-off switch) is dropped. The 
following new Clause 48 (Provincial) and 36 (London) has 
been ad:ed, and is likely to be of importance in the future. 


Connection of Circuits with Earth. 


Where the preseure of a supply between the adjacent conductors 
of a three-wire system of mains exceeds 125 volts, the inter- 
mediate conductor must te connected with earth, with the concur- 
rence of the Postmaster-General, and in accordance with the follow- 
ing conditions :— 

(a) The connection with earth of the intermediate conductor 
must be made at one point only on each distinct circuit, namely, at 
the generating station, sub-station, or transformer, and the insu- 
lation of the circuit must be efficiently maintained at all other 

arte. 

(b) The system of distribu:'ing mains must be separated into 
sections corresponding approximately to the different feeders, and 
these sections may be interconnected only through suitable circuit- 
breakers cr fuses, arranged so as to be easily inspected. 

(c) The current from the intermediate conductor to earth must 
be conti:ucusly recorded, and if it at any time exceed one- 
thousandth part of the maximum supply current, steps must ke 
immediately taken to improve the insulation of the system. 


The penalties for default relating to the whole of Section A 
are as before. 

We next come to Sec. B., regulations for ensuir g a proper 
and sufficient supply of elcirical energy. Clau.e 1 (notice 
of intention) has not been changed, and Clause 2 (consta: t 
supply) 1emains practically as before, but that in the case 
of continuous currents, change of polarity is not allowed 
except so far as the Board of Trade may permit ; whilst 
reference to the local authority is omitted. The remaining 
clauses are simplified and arranged somewhat differently from 
those in the 1896 Regulations, and we therefore quote them 
in full for Provincial companies, 

4, Before commencing to. give a supply of energy to any con- 


sumer, the undertakers shall declare to such consumer the constant 
pressure at which they prcpose to supply energy at his ‘erminals. 
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The pressure so declared at any pair of a consumer's terminals chall 
not at any time be altered or departed from except by consent of 
the local authority,* and upon such terms and conditions as the 
local authority* may impose, and after public notice has been given 
during a period of one month, in such manner as the lccal authority* 
may require, of the intention of the undertakers to apply for con- 
sent to alter the same. [If the local authority* refure to corsent to 
an alteration or impose any terms or conditions with which the 
undertakers are di:satisfied, the undertakers m1y appeal to the Board 
of Trade, whose decision sball be final. ]t 

Provided that the undertakers shall be deemed: to have complied 
with the requirements of this regulation so long as (except with 
the consent of the Board of Trade) the variation of preseure at any 
consumer’s terminal does not under any conditions of the supply 
which the consumer is entitled to receive exceed 4 per cent. from 
the declared constant pressure. 


The following clause, relating to frequency, is new and 
necessary, whilst the proviso regarding variation should 
meet all the requirements of engine-makers. 


5. Before commencing to give a supply of erergy by alternatirg 
current to any consumer, the undertakers shall declare to such con- 
sumer the number of complete periods per second at which they 
propose to supply energy. The frequency so declared sball not at 
any time b2 altered or departed from except by consent of the local 
authority,* and upon such terms and conditions as the local autho- 
rity* may impose, and after public notice has been given during a 
period of one month, in such manner as the local authori'y* may 
require, of the intention of the undertakers to apply for corsent to 
alter the same. [If the local authority* :efuse to consent to an 
alteration or impose any terms or conditicns with which the under- 
takers are dissatisfied, the undertakers may appeal to the Board of 
Trade, whose decision shall be final }]; 

Provided that the undertakers shall be deemed to have complied 
with the requirements of this regulation so long as the frequency 
does not vary more than 24 per cent. from the declared frequency. 


The penalty clause remains exactly as before. 

The foregoing analysis will give those conversant with the 
old regulations an insight into the changes effected. Speak- 
ing generally, these tend to remove, rather than to impose, 
restrictions, and any action in this direction should be grate- 
fully received, with the hope that as the public becomes more 
accustomed to electrical supply, farther restrictions which 
may now appear necessary, will also be removed. 








NEW PATENTS APPLIED FOR, 


Compiled expressly for this journal by W. P. Taompson & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


18.141. ‘Improvements in electric block systems for railways.” F, C. 
Rosinson. August 22nd. (Date applied for under Patents Act, 1901, 
Avgust 22nd, 1908, being date of application in United States.) (Complete.) 


18,162. “Improvement in arc lamps.” J.D, F,ANDREWs. August 22nd. 

18,168. ‘‘ Improvements in arc Jamps.” J.D. F.AxpREws, August 22nd. 

18,173. ‘Improvements in vapour electric apparatus, E,A.CaroLan, (The 
General Electric Co., United States.) August 22nd, 

18,181, ‘*Improvements in telegraph transmitters.” W. J. Rousse, and 
A. Kine. August 22nd. (Complete.) 

18,185. ‘‘ Improvements in means for controlling electric power distributing 
systems.” J.L.Rovurin. August 22nd. (Complete.) 

18,199. ‘*Improvements in and relating to controllers for electric circuits. ’ 
C.C, Garrarp. August 22nd. 

18,201. ‘*Improvements in electric motor contro] systems.” THE BRITISH 


Tuomson-Houston Co., Lirp.. (The General Electric Co., United States.) 
August 22nd. 

18,202. “Improvements in electric motor control systems.” THE BriTIsH 
Tromson-Hovuston Co., Lrp. (The General Electric Co., United States.) 
August 22nd. 

18,203. ‘*Improvements in electric motor control systems.” THE BritisH 
Tuomson-Hovuston Co., Lrp. (The General Electric Co., United States.) 
August 22nd. 

18,204. Improvements in transformers especially adapted for use on electric 
vehicles.” THE British THomson-Hovston Co., Lrp, (General Electric Co., 
United States.) August 22nd. 

18,208. ‘Improvements for effecting telephonic intercommunication.” J. 
Younc. August 23rd. 

18,225, ‘*Improvements in electrical switches.” J. PrescHex. August 28rd. 

18,252, ‘Improvements in automatic electric telegraphic transmitters.”’ O. 


Henn. August 23rd. (Complete.) 

18,255. ‘Improvements relating to the parallet running of dynamo 
machines.” The Hon. C, A. Parsons and G.G, Srunky. August 23rd. 

18,280. ‘Improvements in magneto-electric machines.” F. R. Simms 
August 28rd. 

18,298. ‘* Improvements in controllers for electrically operated capstans and 
the like.” W.H.Scorr. August 28rd. 

18,306. ‘‘Improvements in apparatus for electric advertising.”” J. CoLsHaw. 
August 24th. 


18,316. “Improvements in electrical measuring instruments.” K, EpGcuMBE 


and E.1, Evererr. August 24th. 


18,817. ‘* Improvements in electrical switches.” J. A. K. McGrecor and 
H. Wren. August 24th. 

18,322, ‘* A system of electric lighting for railway trains.” H.Piererand G. 
L’Horst. August 24th. (Complete.) 





* Provincial local authorities ‘are responsible to the Board of 
Trade, and London undertakers of both classes to the London County 
Council. 

} This part is, of course, omitted for Provincial local authoritics, 


18,842. ‘Improvements in electric incandescert lamps.” 
August 24th. (Complete.) 

18,348. “Improvements in electric incandescent lamps, connections, and 
switch mechanism therefor.” W.J.PHetpes. August 24th. (Complete.) 
18,356. ‘‘Improvements in electrolysers.” F.L.Bartert. August 24th. 
18,358. ‘Improvements in electric measuring instruments.” THe Britisy 
THomson-Hovuston Co., Ltp. (fhe General Electric Co., United States.) 
August 24th. 
18,859. ‘Improvements in incandescent electric lamp sockets.” Tu: 
British THomson-Houston Co., Lrp. (The General Electric Co, United 
States.) August 24th. 

18,361, ‘‘Improvements in resistances for electrical apparatus.” Tue 
British THomson-Hovuston Co., Lip. (The General Electric Co., United 
States.) August 2{th. 


J. W. Puetrs. 


18,869. ‘Improvements in trolleys for electric cars.” G. RB. Rozson. 
August 24th, 

18,878. “Improvements in, and relating to, combined electric switches ard 
fuses.” B.S. Hornsey. August 24th. 


18,383. ‘‘An improved indicating device for electrical fice alarms.” R, 
HOoENICKE. August 24th. (Complete.} 

18,408. ‘‘An improved electrolytic process and apparatus therefor.” C. P. 
TowNnsEND. August 25th. (Complete.) 

18,429. ‘*Improvements in selective telephone call mechanism.” H. I. 


HawxuHurst. August 25th. (Comp!ete.) 
18,439. ‘‘ Improvements relating to the charging of accumulators or secondary 
batteries,” R.S, McLaren. August 25th. j 
18,446. ‘Improvements in vapour electric apparatus.” 
(The General Electric Co., United states.) August 25th. 


E, A. Caro.an, 


_18,447. ‘Improvements in, or relating to, vapour electric lamps.” E. A. 
CaroLan. (The General Electric Co., United States.) August 25th. 
18,448. ‘Improvements in vapour electric apparatus.” E. A. CAroLay. 


(The General Electric Co., United States.) August 25th. 

18,464. ‘‘An improvement in electric trolley heads, with wire-finding appa- 
ratus attached.”” J.T. Coerry andE.H.Ciive. August 26th. 

18,469. “Improvements in trolleys for electric tramways and railways.”’ J. E. 
BentTLey, Angust 26th. 

18,496. “An improved switch for electric circuits.” 
August 26th. 

18,499. ‘Improved system ‘of cable connections with electrified railways.” 
J. 8. Woop, W. S. Woop and J. R. Woop. August 26th. 

18,501. “Improvements in primary batteries.” G. Wa.uace and W. J. L. 
Sanpy. August 26th. 

18,520. ‘*Improvements connected with coin-freed gas, electric, or other 
meters.” F,J. Beaumont, August 26th. 

18,546. ‘Improvements in electric incandescent lamps, whereby two or mor¢ 
Jamps are governed by one central connecting cap, orthe like.” M. Byna and 
W.J.CrawsHaw, August 27th. 

18,561. ‘‘ Improvements in live rail pro‘ections for electric railways.” J. 
LINKLETER. August 27th. 

_ 18,592, _‘* Improvements in electric railways.” 
Electric Co,, United States.) August 27th. 

18,594. ‘*Improvements in galvanic batteries.” 
GerarD. A: gust 27th. 

18,615. ** Improve nents in interrupters for igaition coils of internal con- 
bustion engines.” J. CARPENTIER. August 27th. 


J. G. Farquuar, 








E, A.Carontan. (The General 


L. Frepier and F, J. 








PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
Thompson & Co., 822, High Holborn, W.C., and at Liverpool, price, post 
free, 9d. (in stamps). 


1904. 
EvecrricaL Switcnes. G, Sperryn and W.H. Wood. 4,451. February 23rd. 
Mertanuic Circuit InTteR-CoMMUNICATION TELEPHONES. M, W, F. Petmek; 


4,616. February 25tb. 

Exvectric IGNITION APPARATUS FOR INTERNAL COMBUSTION ENGINES, 
hood andC. W. Bryant. 4,891. February 27th. 

APPARATUS FOR REGULATING AND CONTROLLING THE VOLTAGE OF ALTERNATIN( 
Current Circuits. H. R. Stuart. 5,071. March Ist. (Date applied iv! 
under International Convention, March 12th, 1903. 

Co1ts FoR ExLrecrricaL Macuines. I. de Kai er. 5,560. March 7th. (Date 
applied for under Patents Act, 1901, May Ist, 1903, being date of application 
in United States.) 


8. Brother- 








Electrolytic Production of Pure Compact Tin.— 
A German patent has been taken out by Dr. H. Mennicke, of 
Hattersheim, for a1 electrolytic method of obtaining chemically 
pure and crystalline compact tin from any substance containing 
that metal, the other metals simultaneously present being pre- 
cipitated. The electrolyte employed is a solution of tin chloride, to 
which is added rather more ammonium chloride than is necesiary to 
yield the double salt SnCl,.2NH,Cl, the alkali salt having the 
property of increasing the conductivity of the liquid, and of 
assisting in the diseolution of the tin from the anode. This, or 
another, ammonium salt has also the effect of encouraging the 
deposition of the tin in a silver-white crystalline condition. The 
ammonia set free by the action of the current is held by an organic 
acid, which is decomposed at the same time, while carbon dioxide 
is libera'ed. Other organic acids capable of dissolving the foreign 
metals result from the action, or such bodies must be added to the 
bath. For instance, lead acetate may be produced, and, in presence 
of air and other influences (especially if the liquid is warm) is con- 
verted by the current into basic acetate. The carbon dioxide then 
reacts with the lead salts to form an insoluble normal or Lasic 
carbonate. In this case, however, the temperature of the electro 
lyte must be at least 50° ©. Suitable organic acids are lactic, 
succinic, oxalic, malic, and hydroxybutyric acids. The electrolyte 
regenerates itself during the action, or may be worked up by simple 
evaporation with tin salts, &c. In order completely to separate 
part of the foreign metals which remain suspended in the liquid 28 
insoluble compounds, the electrolyte is caused to flow against 4 
suitable partition, when they collect on the diaphragm, and sink 
down to join the rest of the anode slime. 
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